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his  Excellency,  David  B.  Hill, 

Governor  oj  the  State  of  New  York  : 
SiE.—  The  State  Board  of  Health  presents  its  Tenth 
Annual  Report,  and  in  doing  so  states  its  belief  that 
sanitary  work  has  made  substantial  progress  during  the 
past  year.  The  increased  interest  taken  by  localities 
in  perfecting  the  registration  of  vital  statistics,  indi- 
cated by  the  fuller  returns  to  the  State  Bureau;  their 
activity  in  attacking  and  stamping  out  contagious 
diseases ;  the  progress  in  the  direction  of  sewerage  and 
drainage ;  and  the  attention  given  to  securing  public 
water  supplies  from  a  pure  source,  are  indicative  of 
the  trend  of  public  opinion,  and  show  an  exaltation  in 
the  popular  mind  of  sanitary  science  that  augurs  well 
for  the  future. 

The  Pbesent  Sanitaby  Contiition  of  the  State. 

The  years  1888  and  1889  were  free  from  the  unusual 
prevalence  of  any  ejudemic  disease,  and  compare  favor- 
ably with  the  years  that  preceded  them  in  respect  to 
Balnbrity. 

t'rom  small-pox,  which  prevailed  for  about  two  years, 
Uie  State  has  for  several  months  been  entirely  free. 
It  exists,  hawevor,  in  Ontario,  Massachusetts,  Connecticut. 
Michigan.  Ohio,  Illinois,  and  not  long  since  appeared  in  the 
south we.'*tern  States,  Scarlet  fever,  measles,  whooping- 
ppagh,  prevail  epidemically,  but  not  in  a  marked  degree. 
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On  the  contrary,  they  are  Bhowing  a  monthly  decline 
in  the  rate  of  tlieir  mortality.  The  death  rate  from 
diphtheria  has  steadily  declined  since  early  in  1889;  and 
while  there  was  an  unusually  sharp  increase  in  the 
number  of  deaths  duo  to  it  in  October,  there  has  since 
been  a  fulling  oft"  rather  than  an  increase,  as  is  cus- 
tomary when  the  fall  and  winter  months  come  on.  This 
is  the  best  gauge  of  healthfulness,  and  it  is  on  this 
disease  that  the  restraining  inllucnce  of  sanitary  work 
brings  the  most  satisfactory  result.  The  time  is  doubt- 
less coming  when,  in  the  less  densely  populated  part  of 
the  State,  outside  of  the  large  cities,  diphtheria  will 
come  more  and  more  under  control,  and  the  mortality 
from  it  be  steadily  diminished. 

The  present  year  begins  with  a  novel  experience  in 
the  prevalence  of  opidomic  induenza.  This  remarkable 
pMinderaio.  first  heard  from  in  Russia  during  the  closing 
months  of  1889,  sjiread  throughout  Europe,  before  the  end 
of  the  year  made  its  appearance  in  this  country,  and 
will  doubtless  extend  over  the  habitable  surface  of  the 
earth.  It  travels  with  wonderful  rapidity,  becomes 
quickly  and  univereally  prevalent,  affecting  a  large  pro- 
portion of  every  community,  and  ia  likely  to  disappear 
aa  quickly,  to  remain  for  years  in  abeyance.  To  what 
it  is  due  we  are  in  the  pKjsition  to  adirm  or  deny  but 
little,  and  therefore  know  no  means  for  avoiding  it. 
It  is  not  a  tilth  disease,  probably  not  spread  by  con- 
tagion, and  can  not  be  restricted  by  quarantine.  The 
causes  for  the  epidemic  seem  to  be  in  the  atmosphere. 
Comparatively  mild  but  varying  widely  in  its  severity, 
it  is  a  compound  disease,  of  which  there  are  but 
few  examples,  being  composed  of  an  essential  fever 
and  a  local  inflammation  of  the  mucous  surfaces, 
generally  the  respiratory.     While  acute   in    ita    coarse 
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and  transient  in  its  effecte  in  the  majority  of  cases, 
many  uld  people,  or  those  weakened  by  other  diseases, 
will  be  seriously  and  some  fatally  affected  by  it, 
and  others  will  die  from  secondary  pnemnonia  and 
bronchitis.  It  will  contribate  largely,  without  doubt, 
to  the  death  rate  of  January  in  this  State.  While, 
soon  doabtless  coming  to  an  end.  this  epidemic  of 
of  "  (irippe,"  as  it  is  popularly  called  by  the  adoption 
its  suggestive  French  name,  will  not  soon  be  forgotten. 

GE^~EBAL    SaNITAJIT    ISTESTIGATIONS. 

T-The  aathorities  of  several  villages  have  called  upon 
I  Board  for  advice  in  the  matter  of  sewerage.  All 
Sible  aid  has  been  given  in  response  to  these 
iquests,  as  they  were  found  to  be  based  upon  ao 
iderstanding  of  sanitary  needs  and  a  desire  to  find  out 
I  best  method  of  procedure.  The  first  was  from  the 
I  of  trustees  of  the  WUage  of  Goshen.  An  engineer 
I  sent  to  examine  into  the  feasibility  of  sewering  the 
ige  and  to  form  a  general  estimate  of  the  probable 
On  a  subsequent  visit  he  presented  iliustrations 
,  argument  as  to  the  local  necessity  for  sewerage 
r  a  pablic  meeting  of  the  citizens.  Chapter  375  of 
:  Iaws  of  1889  bad  not  yet  become  law.  and  the 
Lge  proceeded  under  its  charter  to  vote  money 
;  construct  sewers,  procured  plans  and  specifications 
Ibids  for  the  furnishing  of  material  and  the  prosecn- 
of  the  work.  Unfortunately  some  legal  questions 
which  forced  the  suspension  of  proceedings  at 
I  point,  and  the  village  is  still  awaiting  the  settle- 
<  of  these  questions.  It  is  hoped  that  it  will  be 
I  to  continue  the  good  work  early  in  the  spring  as 
it  is  evidently  in  need  of  the  relief  that  good  sewerage 
and  drainage  will  bring. 
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Greenport,  Long  Island,  liir^agii  its  board  of  healthy 
called  for  advice  upon  the  question  of  sewerage,  as  a 
company  has  lately  introduced  a  system  of  water- 
works into  the  vUlage, 

Wellsville,  Allegany  county,  made  a  similar  request,  on 
the  ground  that  a  very  large  tannery  above  and  one 
or  two  small  sewers  emptyirig  into  the  river  in  front 
of  the  village  were  prc*ducing  great  nuisances.  The 
eng^eer  sent  to  make  the  inspection  called  the  atten- 
tion of  the  board  of  health  to  chapter  375,  and  od 
the  same  day  sewer  coramissioners  were  appointed 
by  the  board  of  trustees  atd  the  preparation  of  plans 
is  now  in  progress.  At  their  request  a  report  on  a 
general  plan  was  made  for  their  guidance,  which  is 
printed  in  the  appendix. 

The  sewer  commissioners  of  Walton  wished  advice 
a-  to  a  system  of  sewerage  adapted  to  their  conditions 
ar.d  the  mode  of  procedure  under  chapter  375,  of  1889. 
An  insf^ection  of  the  village  showed  that  a  close 
aj>proximation  to  the  separate  system  would  best  fit  the 
CH.se  and  it  was  therefore  advised.  The  commissioners 
are  proceeding  to    the  preparation  of  plans. 

Much  discussion  having  arisen  in  the  city  of  Newburgh 
concerning  an  outlet  for  the  sewerage  of  a  portion  of  that 
city,  the  board  of  health  requested  the  opinion  of  the 
State  Board.  The  occurrence  of  typhoid  fever  and 
diphtheria  at  intervals,  as  well  as  the  inspection  showed 
a  deplorable  state  of  affairs  which  could  not  be  com- 
pletely remedied  v.ithout  a  system  of  sewers.  Who 
should  defray  co-it  of  the  necessary  long  outlet  seemed 
to  be  the  principal  question.  While  the  answer  must 
1m'  determined  by  the  vote  of  the  peoj^le,  the  equity  of 
the  case,  as  well  as  the  general  practice  of  corporations. 
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Would  indicate  that  a  considerablt!  portion  of  the  expense  ■ 

should  be  bome  by  the  city  at  large. 

The   village  of   CUnton,  Oneida   county,  has  recently 

Lbeen   awakened    to    the    desirability    of    a    system    of 

pBewerage.    The  recent   introduction  of   a  water  supply 

nd  the  consequent  difficulty  of  disposing  of  its  increased 

Sioasebold   wastes,   the    porous    character    of    the    soil 

lausing  extended   distribution    of    pollution    from    cess- 

ols    the   obnoxious  odors  arising  from   open  streams, 

ily  ventilated  sewers,  imperfectly  constructed  drains 

nd  an  abandoned  canal  bed,  have  been  moving  causes. 

he    occurrence    this    fall    of    a   number   of    cases    of  ' 

phtheria  has  increased  the  desire  for  a  clean  village. 

public    meeting,    called    to    discuss    the   subject   of 

nproved  sanitation,  requested  the  presence  of  an  officer 

!  the  State  Board  of  Health.    An  engineer  was  sent  to 

ike  an    inspection  and    present   at   a   public   meeting' 

be  results   of  his   work   with   argimient    to    show   the 

leirability  and  necessity  of  sewerage. 
I  A  nuisance  in  the  shape  of  privies  and  cesspools  con- 
I  with  a  large  hotel  surrounded  by  buildings,  was 
cause  of  a  visit  to  the   village  of  Norwich.     The  . 
I  of  radical  changes  in  the  hotel  was  shown  in  the 
ort    of    the    inspector.      Upon    request  of    the   local 
ird  of  health,  an  additional  report  upon  the  needs  of  . 
the  village  as  regards  sewerage  and  the  possibilities  in 
that  direction  was  prepared.     So  large  and  closely  built 
a    village    as    Norwich    would    under  any  circumstances  ■ 
ultimately  require  sewers.     While  its  natural  advantages 
are  great  they  are  not  sufficient  to  do  away  with  this 
necessity    for   a   great   length  of  time,    and   it   is   now 
beginning  to  show  itself  in  dangerous  forms.    The  desira- 
bility of  getting  rid  of  nuisances  from  privies,  cesspools, 
garbage  heaps,  etc..  in  a  thickly  populated  village  is  here 
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■  clearly    demonstrateil     A  consideratioo  of  the  expeo 
of  establishing  and  maintaining  the  comparatively  i 
methods  recommended  for  the  hotel  when  applied  to  1 
places  where  they  are  needed,  and  of  a  system  of  seii 
to  do  the  same  work,  will  demonstrate  the  economy  3J 
the  latter. 

The  occmrenee  of  a  few  sporadic  eases  of  typhoid 
fever  at  Richfield  Springs  in  1887  and  1888  caused  an 
investigation,  at  the  request  of  the  local  board  of 
health,  into  the  sanitary  condition  of  the  village. 
It  being  a  noted  health  resort,  a  slight  amount  of 
disease  of  this  nature  was  sufficient  to  arouse  great 
alarm.  The  inspection  showed  an  excellent  sanitary 
condition ;  a  good  system  of  sewers  in  general  use,  a 
pure  water  8Ui)ply  and  an  energetic  board  of  health. 
But  few  points  of  adverse  criticism  were  found,  and 
those  were  already  in  process  of  improvement  and 
have  now  all  been  corrected,  so  that  the  former  good 
foundation  for  the  excellent  reputation  of  the  villago 
as  a  health  resort  is  increased  in  stability.  To  make 
asBurance  doubly  sure  the  village  has  supplied  itself  with 
a  modern  filtering  apparatus  to  remove  from  its  water 
supply  wliatever  vegetable  pollution  it  was  formerly 
subject  to  at    intervals. 

Conflicting  reports  as  to  the  sanitary  condition  of  the 
health  resort  at  the  head  of  Lake  George  led  to  a  sim- 
ilar inspection  upon  a  like  request  from  the  local  board 
of  health.  The  natural  advantages  of  this  place  and 
its  general  sanitary  condition  were,  as  in  the  other 
case,  found  to  be  such  as  to  warrant  no  alarm  or  great 
question  of  its  healthfulness  at  present.  It  is,  of  course, 
a  matter  of  business  for  a  health  resort  to  leave  no 
chaneo  for  even  the  least  objection,  and  as  the  present 
methods   of  sewage    disposal    will    ultimately  result   in 
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tmhealthfiil  conditions,  it  ie  advisable  for  Lake  George 
to  follow  the  recommendations  of  the  inspector  as  to 
sewerage  and  wator  aupply. 

t  Nuisances  due  to  defective  construction  of,  wrong 
Uets  for,  and  lack  of  enough  sewers,  in  the  city  of 
thoes,  show  the  necessity  fur  an  early  determination 
',  the  entire  question  if  the  public  health  is  to  be 
jftserved.  The  city  is  unfortunate  in  having  difficult 
serial  on  which  to  work,  and  so  many  intersecting 
channels  of  irregular  flow,  hut  a  competent 
fineer,  with  power  to  treat  together  the  problems  of 
I  discharge  of  water  from  tail-races  of  mills  and  the 
werage  of   the    city,    can    devise  an  economical  plan 

need  not  be  prohibitory  in  cost. 
he  supposed  pollution  of  a  well  by  a  privy  vault 
J  Philmont  caused  an  inspection  which  showed  that 
peral  wells  in  the  neighborhood  were  liable  to 
ilement  from  this  and  other  vaults  and  ceaspoola. 
ystem  of  dry  removal,  was  recommended.  The  filling 
J'Wie  particular  well  complained  of  was  also  advised, 
not  being  in  use  and  being  in  a  very  polluted  con- 
ion.  Another  well  on  the  same  premises,  apparently 
I  condition  to  otlier  wells  in  the  neighbor- 
,  showed  signs  of  contamination,  and  the  necessity 
Kimmediately  carrying  out  the  recommendations  made, 
outbreak  of  fever  of  a  typho- malarial  character 
long  the  employes  of  the  car  shops  of  the  New 
jrk  Central  and  Hudson  Kiver  Railroad  at  West 
assumed  large  proportions,  there  being  over 
is  and  twenty-five  or  thirty  deaths.  An  inspec- 
of  the  premises  proved  conclusively  much  sewage 
pation  of  confined  groimd-water,  owing  to  the  leaky 
lition  of  the  sewers  and  to  the  location  of  the  shops 
I  Bwaropy  site  which  had  been  filled  without  proper 
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attention  to  drainage.  The  researches  of  Pettenkofer 
in  Beeking  an  explanation  of  the  prevalence  of  typhoid 
fever  in  Munich,  have  demonstrated  in  that  case  for 
thirty-seven  years  a  clear  dependence  of  the  disease  in 
extent  and  virulence  upon  the  fluctuations  of  the 
ground-water,  polluted  as  it  was  by  years  of  soakage 
from  pits  and  eesspools.  The  distribution  of  enteric 
fever  in  Dublin  for  eight  years  is  shown  in  a  report 
by  Sir  Charles  A.  Cameron,  M.  D..  the  superintendent 
medical  officer  of  health,  to  depend  upon  the  character 
of  the  subsoil,  the  cases  occurring  almost  exclusively 
over  a  gravelly  subsoil,  periodically  saturated  with 
ground-water,  owing  to  its  low  position  and  to  the 
height  to  which  the  tides  rise,  the  subsoil  being  pollnted 
by  the  drainage  from  other  portions  of  the  city 
which  does  not  enter  the  sewers,  and  probably  also  to 
some  extent  by  leakage  from  the  sewers  during  the 
hours  of  the  day  when  the  sewage  is  backed  up  and 
confined  in  the  outlet  sewers  by  the  rise  of  the  tide. 
The  conditions  at  the  West  Albany  shops  are  quite 
similar  on  a  small  scale  to  those  at  Munich,  and  it  is  a 
reasonable  conclusion  that  the  similar  disease  is  due  in 
large  part  to  the  similar  conditions.  The  attention  of 
the  railroad  company  has  been  called  to  the  necessities 
of  the  case,  and  it  is  understood  that  a  plan  for  the 
sewerage  and  drainage  of  the  shops  and  yards  has  been 
made  and  that  the  construction  of  the  works  will  shortly 
begin.  Instances  of  lack  of  traps  to  sewer  connections 
were  noted,  permitting  the  entrance  of  sewer  air  into  the 
building,  indeed,  in  some  instances  forcing  its  entrance 
by  the  warm  condition  of  the  air  in  the  shops  in  the 
neighborhood  of  beating  apparatus  or  furnaces.  These  have 
already  been  in  part  eorrected.  The  use  of  certain  i>ol- 
loted  wells  as  sourcee  of  water  supply  has  been  prohibited. 
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The  receipt  of  many  complaints  regarding  the  sani- 
tary condition  of  the  shores  of  the  Hndaon  river  was 
the  cause  of  an  Inspection  of  that  river  during  the  lat- 
Ulper  part  of  the  euramer.  •  The  inspector  found  many 
Bflives  along  the  shores  which  have  been  more  or  lesa 
fcompletely  cut  off  from  the  main  river  by  the  rail- 
fcoad  embankments  of  the  New  York  Central  and  Hud- 
bon  River,  the  Now  York,  West  Shore  and  Buffalo,  the 
Hfew  York  and  New  England,  and  the  Hartford  andi 
PtnTinftAtiniit  Western  railroads.  The  railroads  were  i 
K^imarilv  constructed  with  reference  to  their  own  needs 
Bis  regards  drainage,  and  but  little  attention,  if  any, 
Bnaa  paid  to  the  sanitary  condition  of  coves  which 
Hfigoired  no  openings,  or  but  small  openings,  through 
^Biich  to  discharge  surface  drainage  from  the  adjoining 
B^ii£&.  As  a  consequence,  many  of  these  coves  have 
fcecome  breeders  of  considerable  nuisance  from  the 
Accumulation  of  decaying  organic  matter.  When  coves 
nrere  originally  too  deep  to  permit  the  growth  of 
li^uatic  vegetation,  they  were  not  in  bad  condition. 
^wmie  are  still  in  this  condition.  The  wash  from  the 
^plls,  however,  in  time  fills  the  coves  with  suQicieni 
B^  and  debris  to  give  the  proper  shallowness  to  allow 
Bihe  growth  of  aquatic  vegetation.  In  eases  where  the 
Bfrve  has  little  or  no  circulation  of  water,  this  vegeta-' 
^Hm  decays  upon  the  spot,  and  in  the  course  of  time* 
H|b  the  cove  to  a  point  above  low  water  and  produces 
^Ef  this  decay  considerable  odor,  and  is  doubtless  often 
HiBidncive  to  malarial  diseases.  Coves  of  all  conditions, 
^Bom  the  deep,  clean  pool  to  the  marsh,  are  found. 
Hthere  are  many  portions  of  the  upper  river,  near  the 
^Bores,  which  are  shallow  and  thickly  grown  up  with 
Hegetation,  quite  as  thickly  as  the  portions  behind  the 
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railroad  embankments.  In  most  of  these  cases,  how- 
ever, the  rise  and  fall  of  the  tide  twice  each  day 
carries  away  the  products  of  decay  and  thus  prevents 
in  large  part  the  production  of  nuisance,  while  the 
confinement  of  the  water  behind  the  railroad  embank- 
ments prevents  this  removal  of.  the  obnoxious  matter 
and  so  is  productive  of  nuisance.  This  fact  is  exem- 
plified  in  the  diflFerence  in  the  condition  of  coves  on 
the  east  and  west  shores.  Both  railroads  formerly 
had  many  trestles  across  these  coves  which  permitted 
a  free  circulation.  Most  of  these  trestles  on  the  west 
shore  are  still  open,  and  where  they  are  the  condition 
of  the  coves  is,  in  general,  excellent.  On  both  banks 
of  the  river,  where  the  trestles  have  been  filled,  and 
nearly  all  of  those  on  the  east  bank  have  been  filled, 
the  evil  effects  of  the  confinement  of  the  water  are 
manifest.  It  is  quite  apparent  that  it  is  but  a  question 
of  time  until  every  cove  along  the  shores,  whose 
circulation  is  poor,  will  become  as  great  a  nuisance  as 
its  size  can  engender,  and  the  final  settlement  of 
every  case  must  be  either  free  circulation  of  water 
through  large  openings  or  obliteration  by  filling  to  a 
level  above  high  water,  with  due  slopes  and  openings 
through  the  embankments  to  provide  for  surface 
*  drainage. 

Several  places  near  cities  and  villages  are  in  extremely 
bad  condition  from  the  discharge  of  sewage  or  the 
deposit  of  refuse  and  garbage  and  demand  immediate 
attention.  Many  places,  not  so  intensified  by  additional 
pollution  from  animal  sources,  require  early  attention 
on  account  of  their  extent  or  proximity  to  cities, 
villages  or  collections  of  dwellings,  or  both,  while 
some  others  will  demand  attention  later,  because  not 
so   far    advanced    in   their   stages    of    deterioration    or 
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I  tecause  of   remoteness  from  dwellings.     The  condition 
of   health    of   employes  of   the   railroad,   whose    datiea  ' 
are  permanently  along  some  of   these    portions  remote  ^ 
rirom  dwellings,  should  also  bo  taken  [into  consideration, 
ome  portions  of  the  upper  river  have  been  put  into  i 
lOndition  much  like  that  of  the  coves,  over  quite  large 
owing   to  the  concentration  of  the   channels  by  , 
RilikeB,  and  the  consequent  slow  current  and  opportunity  \ 
Rfer  deposition  of  matters  in  suspension  over  large  areas, 

mt  off  from  a  free  circulation  by  the  dikes.  The ' 
fereaolting  vegetation  decays,  and  tlie  current  fails  to  ; 
Icertain  extent  to  carry  off  the  jiroducts  of  decay,  and  ' 
K43ia8  large  areas  of  river  are.  and  will  be  for  many  , 
jrears,  sources  of  malarial  disease.  The  qnestion  is  at  \ 
present  practically  whether  the  maintenance  of  naviga* 
pidoa  is  of   sufficient  importance  to    offset  the    increase  I 

ill   health,   ond    to  a   certain   extent   in    death  rate, 
■i3ue  to  the  unsanitary  conditions  developed,  a  question-^ 
ijurhich  scarcely  admits  of  other  than  one  answer.     The! 
Pnpense  of  a  thorough  treatment  at  present  of  the  flats'! 
i  off  by  the  dikes  ie  practically  prohibitory,  but  the  ' 
iflition  of  new  material   each  year  is  steadily  going  1 
on.  and    is  reducing  the    depth  of    water  more  rapidly 
and  surely  than    it  could  be  done  by   artilicial  means, 
,  ao  that,    with  some  judicious  assistance  to   the  natural 
ssses  by  further  stoppage  or  deflection  of  currents, 
bis  process  will  in  time  bring   the  matter  within  con- 
Ol  again  and  restore  the  hcalthfalness  of  the  territory 
djoimng  the  marshes. 

The  Hudson  is  used  as  a  source  of  water  supply  by 
rveral  cities  and  villages  along  its  course,  and  ia  very 
IVioniinent  as  a  source  of  ice  supply,  so  that  the  prea-  ^ 
ervation  of  the  piu'ity  of  its  waters  is  a  necessity.     Thoi 
engineer  of  the  Board  during  his   inspection  toiu"  pai 
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idtentitn  also  to  the  soorces  of  water  sap; 
of  the  cities  and  villages  on  the  banks  of  the  river, 
to  the  methods  of  sewage  disposal  of  these  cities 
^Oaee«.  and  of  others  on  the  tributaries  of  the 
The  water  of  the  river  baring  a  greater  or  less 
ot  ah  in  it  as  ^  np  as  Pougbkeepsie,  ia  not 
as  •  coorce  of  water  Bopply  by  any  corporation 
and  the  first  ice-boose  deriving  its  supply  from 
only  a  few  miles  below  Pooghkeepsie.  The 
of  sewage  pollotion  began,  therefore,  at 
iinB  point.  It  was  soon  discovered  that  the  amount  of 
time  poanble  to  ^lend  this  year  was  suiBcient  to  make 
but  Hide  pragreaB  in  this  important  investigation,  and 
therdiDre  only  a  partial  and  very  fragmentary  report 
on  this  portioa  of  the  work  can  be  presented  at  this 
time.  This  report  is  sufficient  to  show  the  great  import- 
■Doe  of  the  river  as  a  source  of  water  and  ice  supply; 
to  giT«  some  eligfat  indication  of  the  vast  amount  of 
pollotiiig  matoials  which  now  enter  the  river,  and  which 
it  is  proposed  to  discharge  Into  the  river  and  Us  tribu- 
taries; and  to  indicate  the  desirability  of  an  inspection 
of  the  entire  water-shed  of  the  river,  that  fall  informa- 
tion of  the  facts  can  be  secured  as  a  basis  upon  which 
to  foond  a  decision  as  to  what  should  be  done  to  preserve 
the  river  and  the  vast  interests  depending  npon  its 
parity,  on  the  one  hand,  and  to  take  care  of  the  present 
and  prospective  pollution  on  the  other.  The  action  of 
the  new  law  for  genera!  village  sewerage  promises  to  be 
favorable  to  the  early  construction  of  many  new  systems 
of  sewers  of  which  the  Hudson  valley  will  have  its 
proportion.  Several  cities  upon  the  Hudson  and  its 
tribntaries  are  beginning  to  be  alarmed  at  the  deterio- 
rstion  of  their  water  supplies,  and  it  is  now  necessary 
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decide   wliether    (1)    the   river   shall    be   used   as   a 
ommon   sewer  to   the   destruction   of   much   property, 
nsnch  as  water- works,  ice  eatabliehments,  etc.,  with  the 
eonsequent   search   for   new   water    supplies  —  in   some 
instances    estremely    difficult    to    find  —  and    construo- 
tion    of    new  works,  often  necessarily   experimental    in 
character  and  therefore  expensive,  or  whether  (2)  puri- 
fication of  sewage  from  old  and  new  systems  shall  be 
Bieted  upon,  with  the  attendant  expenses  of  establish- 
;  and  maintaining  such  plant.    The  latter  is,  without 
floabt,  the  proper  principle  upon  which  to  work  in  con- 
deration  both  of  the  equities  of  the  case  and  of  the 
alative  expenses  to  be  incui-red  by  the  one  side  or  the 
bther,  and  is  that  upon  which  those  governments  who 
iftve  most  studied  the  subject  found  their  recommenda- 
ions  or  requirements.     Our  neighboring  State  of  Massa- 
JittsettB  is  proceeding  practically  upon  this  principle  in 
Dany  cases.      The  English  government  some  time  ago 
aced  definitely  upon  this  method  of  procedure,  to  which 
I  still  rigidly  adheres  as  exi>erieuce  shows  the  advan- 
of  50  doing. 

Water  Sitppues. 

.  The  first  reports  of  violations  of  the"  rules  for  the 
©iration  for  the  purity  of  water  supjjlies  have  been 
©ported  to  the  office  tliis  year.  One  of  Hemlock  lake, 
lie  reservoir  from  which  the  city  of  Hochester  draws 
supply,  was  the  first.  Inspection  by  an  officer  of 
ltd  Board  showed  the  validity  of  the  claim  of  violation 
'  rule  and  the  abatement  of  the  trouble  was  ordered 
(cording  to  law  through  the  board  of  health  of  the 
iSwn  in  which  the  violation  occurred. 
[COne  hundred  and  forty-two  violations  of  the  rules  for 
protection  of  the  Croton  river   and  its  tributaries 
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bave  been  reported  by  the  ccmmissiocer  of  pablio 
worka  of  New  York  city.  AJl  Tiolstions  reported  have 
been  inspected  by  a  representatrre  oi  the  State  Board 
and  the  Listd.  with  aueh  alight  correctioos  as  were  neoes- 
sary.  have  been  transmitted  to  the  boards  of  health  of 
the  variooH  villages  and  tuwnij  in  which  Ehe  premises 
are  located,  with  instructions  to  carry  oat  the  roles. 
li  is  (piite  evident  that  the  anthorities  in  charge  of  the 
water  sapply  of  the  city  of  Xew  York  are  in  earnest 
in  their  endeavors  to  improve  lis  sanitary  condition, 
■od  they  are  showing  a  commendable  activity  in  their 
efforts  to  this  end.  Upon  most  of  the  territory  covered 
by  the  inspections  a  laudable  desire  is  shown  by  the 
persons  affected  by  the  rales  to  assist  the  dty  in  its 
aAbrte.  Many  of  the  violations  reported  are  rather 
oasee  of  neglect  than  of  willful  refusal  to  conform  to 
the  roles.  In  some  cases  the  alteration  of  existing  con- 
ditions to  conform  to  the  rules  will  be  a  matter  of  some 
expense  and  the  parties  affected  are  reluctant  to  incur 
this  without  a  prospect  of  reimbursement  from  the 
party  most  interested,  the  city  of  New  York.  A  hard- 
ship wonld  be  worked  in  some  cases  if  thb  were 
insisted  upon,  bat  there  is  almost  no  instance  in  which 
oompliancc  with  the  rules  will  not  bt'nctit  residents  upon 
the  watershed  as  well  as  the  city,  and  the  manifestation 
of  a  proper  spirit  will,  doubtless  bring  about  an  equitable 
division  of  the  outlay. 

While  Esopus  creek  is  not  the  regular  potable  water 
sapply  of  the  village  of  Saugerties  at  present,  it  is  used 
by  a  nnraber  of  families  and  by  mill  operatiTes,  and 
there  is  a  possibility  of  its  being  taken  for  the  entire 
vill^e.  The  villagers  were  sufficiently  interested  in 
preserving  its  purity  to  call  the  attention  of   the  State 
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loard  to  the  proposed  pollution  by  the  city  of  Kingstoi 

upon  requests  of  numerous  citizens,  as  well  as 

the    board   of   health    of    the    village,   two   inspections 

were  made,  together  covering  the  village,  city  and  the 

entire  length  of  the  creek.    The  reports  of  the  inspecting 

engineer,  with  the  analysis  of  eamiiles  of  the  creek  water 

how  the  creek  to  be  a  fair  potable  supply  above  Kinge- 

Bn,  and  what  little  sewage  it  receives  above  that  point 

readUy   be   kept   out.     They  show  also  that   both 

ngston  and  Saugerties  now  contribute  a  certain  amount 

f  impurity  which  can  only  be  obviated  by  systems  of 

lewerage   and   drainage   with   outlets   to    other  streams 

Esopus  creek,  or  complete  purification  of  any  dia- 

LTge  into    that    creek.     The    intention   of   the   State 

ird,  as   expressed    in    a  recent  resolution,  is  to  pre- 

•ve  the  purity  of  streams  that  are  or  may  be  sourcea 

potable   supply,  and   to   prevent   as  far  as   possible 

pollution   of    any   stream    by  sewage.     In  accord- 

luce  with  the  former  purpose,  the  city  of  Kingston  was 

dvised  to  limit  to  the  minimum  the  amount  of  sewage 

(charged   into   the    Esopus    creek,    and   to    purify    it 

ilh    modern   methods   of   treatment   before   such   dis- 

Nearly  all  of  the  sewage  of   the  city   can  be 

dily  emptied  into  Rondout  creek  or  the  Hudson  river, 

( the  circumstances  of  location  of  outlets,  and  the  fact 

tat  the  Hudson  river   is  a  source  of  ice  and  potable 

ply   below    Kingston,   demand   a   purification  of  the 

ire   sewage   of   the   city   before   discharge    into   any 

■earn.     Saugerties  should   also   construct  a  system   of 

■ere  to  prevent  the  entrance  of  their  contents  into 

Esopus   creek    above    the    point    where   its   water 

pply  is  taken,  and  a  purification  of  this  sewage  will 

necessary  before  discharge. 


^  TXBTH  ASSUAL  BlF(»T  om  THE 

Pla^    fob    StSTEMS    of    SeWERAGS    ASD    SkwaGX    DiSFOfiALb 

Several  plans  for  the  sewerage  and  sewage  disposal 
of  villages  have  come  before  the  Board  Uns  jemr  in 
ac^rdanee  with  acts  of  Leg^Iatore. 

According  to  chapter  311  of  the  Laws  of  1888*  the  plans 
for  the  sewerage  and  sewage  di^[>06al  of  New  Kochelle 
were  presented  last  year  to  the  Board  but  those  for 
sewage  disposal  not  approved.  Other  plans  were  jwe- 
seated  this  year,  bat  none  sufficiently  detailed  or  of  a 
nature  to  warrant  acceptance.  The  devising  of  a  dis- 
posal system  in  this  case  that  will  prevent  nuisance  to 
neighboring  islands  and  shores  comply  with  chapter  414 
of  the  Laws  of  1885,  have  a  minimum  cost  and  still  be 
certain  to  accomplish  the  necessary  results^  is  a  matter 
involving  considerable  exi>ense  and  no  small  amount  of 
ingenuitv. 

According  to  chapter  91  of  the  Laws  of  1SS9,  the  city 
of  Brooklyn  submittevi  to  the  lk>arvl  suitable  plans  which 
were  accepted.  The  hiw  provides  that  **No  drain 
or  sewer  coustructo^i  under  the  provisions  of  tlus  act 
shall  discharge  any  solid  matter*  raw  sewage  or  any  other 
than  liquid  sewage  into  Jamaica  bay,  or  the  bays  and 
creeks  connecting  with  said  Jamaica  l^y,  and  the  method 
of  collection  and  retention  of  solid  matter  and  discharge 
of  tluids  must  be  approvini  by  the  State  Boanl  of  Health 
before  the  construction  of  said  sewers*  Nothing  in  this 
a<;t  contained  shall  be  oonstruovl  to  permit  the  laying  of 
pipes  in  such  manner  as  to  in  any  way  interfere  with  or 
ec-ataminate  the  water  supply  of  the  twenty -si^tth  ward.** 

The  village  of  White  Tlains  preseutevl  plans  for 
sewerage  and  sewage  dispos^nU  as  reiiuirevl  by  chapter 
312  of  the  Laws  of  18^.  In  this  case  the  l>rv>nx  river 
flows  for  a  considerable  ^K^rtion  of  its  cvmrse  below  the 
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llage  through  a  metropolitan  district  with  a  population 

rapidly  increasing.    In  order  to  preserve  existing  sanitary 

conditions,  and  prohibit  the  discharge  of  polluted  matter 

^into  the  stream,  a  complete  system  for  sewage  purification 

1  required  so  that  the  etllueut  should  not  give  rise  to 

lomplaint  upon  sanitary  grounds.  An  additional  reason  for 

lie  is  the  use  of  a  portion  of  the  country  through  which 

he  stream  flows  as  a  iiark  for  the  city  of  New  York. 

Objection    has   been    raised    to   the    discharge   of    this 

purified  sewage  into  the  river,  on  the  ground  that  the 

I  «tream   was  or  could  be  used  as  a  source  of  drinking 

later.     The  report  of  an  inspector  shows  that  there  is 

icticaUy  no  such  use  made  of  the  water,  and  that  there 

V  at  present  an  amount  of  pollution  entering  tlie  stream 

Om  numerous   sources   along  its  banks,  which  in   the 

P'Ggate  renders  the  water    midesirable.    The    increase 

t  population  along  its  banks  will  add  to  the  contamina- 

Son,  but  the  construction  of  sewers  and  sewage  disposal 

"orks  will  reduce  the  amount  of  offensive  pollution. 

Under  chapter  375  of   the  Laws  of  1889,  providing  a 

general  method  of  procedure  for  obtaining  sewerage  for 

villages,  a  number  of  plana  have  been  submitted,  and 

many  requests  for  advice  and  assistance  made  by  sewer 

commissioners  appointed  under  the   act,  and  by  village 

._  authorities. 

Of  the  plans  presented  to  the  Board,  that  for  Water- 
Ue,in  June,  was  the  first.  The  map  showing  the  general 
rstem  of  sewers  and  the  report  of  the  village  engineer 
presented  in  the  appendix,  as  well  as  the  report  of 
I  engineer  of  the  Board  thereon.  The  plan  is  a  modified 
irate  system,  providing  for  the  admission  of  a  certain 
Kioant  of  roof  water  to  the  sewers.  It  is  proper  to  state 
I  this  connection  that  the  question  of  sewage  disposal 
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is  one  which  the  Board  has  prominently  in  view 
discussing  any  system  brought  before  it,  and  the 
approval  of  a  system  without  some  method  of  purifi- 
cation is  qualified,  as  in  this  case,  by  the  reservation 
that  at  some  time  there  may  be  a  need  of  purification 
of  the  sewage  before  ultimate  discharge,  when  such 
purification  will  be  insisted  upon  as  a  measure  for  the 
preservation  of  the  public  health  and  for  the  preven- 
tion of  nuisances.  This  definite  statement  of  the  policy  of 
the  Board  is  the  direct  and  legitimate  outgrowth  of  its 
investigations  and  deliberations,  and  the  necessity  for 
it  has  been  manifested  in  the  discussion  of  various 
plans  for  sewerage  and  sewage  disposal  brought  before 
it.  It  is  unfortunate  for  Waterville  that  the  proposal  for 
sewerage  was  voted  down  at  the  election  called  for  by 
the  act. 

The  village  of  Tonawanda  presented  plans  for  sewerage 
upon  the  combined  system,  the  peculiar  circumstances  of 
the  case,  as  detailed  in  the  report  of  the  Board's  engineer, 
demanding  it.  The  question  of  disposal  of  the  sewage  is 
here  left  open  for  future  developments.  Being  discharged 
into  so  rapid  a  stream  as  the  Niagara  river,  it  is  quickly 
carried  away,  diluted  and  purified.  This  is  true  to  such 
an  extent  that  the  efiect  of  the  sewage  of  the  city  of 
Buffalo  upon  the  river  is  not  noticeable  at  Tonawanda, 
though  the  village  obtains  its  water  supply  from  the  river. 
The  small  additional  amount  of  sewage  from  Tonawanda 
will  not  appreciably  add  to  the  pollution,  but  should  the 
future  develop  any  marked  increase,  the  purification  of  the 
sewage,  not  only  of  Tonawanda,  but  of  Buffalo  and  other 
places,  should  be  insisted  upon.  This  probable  necessity  is 
more  remote  in  the  case  of  Tonawanda  than  in  that  of 
Waterville.  The  position  of  the  sower  outlet  is  above  the 
intake  of  the  water-works,  but  experiments  show  that  the 
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Bhrrents,  which  are  rather  swift,  carry  the  sewage  between 
the  mainland  and  the  island  on  which  the  water-works  are 
situated,  the  intake  being  on  the  opposite  side  of  the  island, 
80  that  it  ia  a  practical  impoasibility  for  the  sewage  to  enter 
the  water  mains.  The  estimated  amount  of  money  neces- 
sary to  conatruet  the  system  has  been  voted  by  the  people 
and  the  contract  for  a  portion  of  the  work  has  recently 
been  awarded. 

The  village  of  Tarrytown  presented  the  plans  upon 
the  separate  system  with  some  slight  modifications  to 
to  meet  peculiar  conditions.  The  discharge  here  being 
into  the  Hudson  river  at  salt  water,  at  some  distance 
from  its  maiu  channel,  it  was  necessary  only  to  pro- 
vide against  the  production  of  an  effluvium  nuisance 
from  the  deposit  of  the  soUd  portions  of  the  sewage 
in  the  shallow  water  near  the  shore,  and  on  the 
shore  itself,  to  be  uncovered  by  every  falling  tide. 
This  required  simjjly  a  sedimentation  of  the  solids,  for 
which  the  plans  provide  sufficiently.  The  location  of 
the  disposal  works,  partly  below  high  water,  required 
contrivances  for  the  ajitomatic  discharge  of  chemicalB, 
as  detailed  in  the  plans. 

Plans  have  been  submitted  by  the  village  of  Geneseo 
which,  through  misunderstanding,  were  lacking  in  some 
necessary  particulars  and  have  been  returned  to  have 
this  omission  supplied.  Other  suggestions  were  made 
also  by  the  Board's  engineer,  as  indicated  in  his  report. 

Lansingburgh,  Albion,  Medina,  Holley,  Wellsville  and 
Walton,  have  plans  in  progress  upon  which  information 
and  advice  have  been  requested  from  this  office,  and 
which  will  probably  be  presented  to  the  Board  during 
the  next  year. 

The  experience  of  the  past  year  has  shown  the 
necessity  for  a  statement  of   what  the  Board    requires 
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to  be  conveyed  by  the  plana  submitted,  and  of  the 
roost  desirable  form  that  these  plans  should  take. 
The  following  suggestions  are  therefore  made,  and  it 
is  requested  that  those  interested  with  the  preparation 
of  plans  will  follow  them  as  closely  as  is  practicable. 
Certain  portions  must  be  followed,  while  considerable 
latitude   can   be   allowed   upon   others,   as   intimated. 

1.  A  plan  of  the  entire  village  will  be  required, 
showing  all  streets,  and  so  far  as  practicable  proposed 
streets.  This  must  not  be  on  a  smaller  scale  than 
250  feet  to  an  inch  and  may  be  larger.  A  compre- 
hensive title,  stating  what  the  map  purports  to  show, 
must  be  i)laced  thereon.  The  scale  of  the  map  must 
be  distinctly  stated,  and  an  explanation  of  all  symbols 
used  must  be  given  on  it.  Contour  lines  should  be 
carefully  located  and  drawn  to  interfere  as  little  aa 
possible  with  the  delineation  of  other  features.  A  suffi- 
cient number  of  elevations  above  an  assumed  datum, 
written  in  figm-es,  should  be^  given  to  show  the  govern- 
ing elevations  of  the  ground.  The  elevations  of  sewer 
invert  at  critical  and  other  important  points  should 
be  given,  each  surmounted  by  an  oval  as  a  distin- 
guishing mark."  When  the  plan  presented  does  not 
propose  to  sewer  tlie  entire  village,  and  the  street  pro- 
files do  not  extend  to  the  ends  of  the  streets  or  to 
the  village  limits,  the  elevations  of  the  ground  at 
every  change  of  slope  in  the  streets  beyond  the  limits 
of  the  profiles,  and  the  elevations  of  the  bottoms  of 
the  deepest  cellars,  or  other  localities  below  the  level 
of  the  street,  should  be  given  in  their  proper  locations 
upon  the  plan.  Upon  this  plan  must  be  shown  all 
existing  sowers,  with  all  the  information  obtainable 
regarding  their  depth  below  the  surface,  grades,  sizes, 
man-holes,    lamp-holes,    catch-basins,    ilush-tanks,    etc. 
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^rae  proposed  system  mnst  be  laid  down  in  a  clear 
and  definite  manaer,  showing  the  locations  of  the 
lines  in  the  streets,  the  position  of  man -holes, 
catch-basins,  lamp-holes,  inspection-pipes,  flush-tanks, 
ventilators  or  other  appurtenances,  by  symbols  readily 
distinguishable  and  explained  in  the  map-legend.  The 
sizes  of  pipe  and  the  grades  or  inclination  must  be 
given  in  figures  alongside  the  line,  and  points  of  change 
of  inclination  or  of  alignment  must  be  definitely  located, 
being  part  of  the  information  given  by  the  profiles,  here 
repeated  as  a  great  convenience.  Inclinations  may  be 
given  as  fall  in  feet  per  hundred  or  as  a  slope  ratio.  A 
Bttfficient  number  of  arrows  must  bo  drawn  alongside 
ttie  lines  to  show  cleai-ly  the  direction  of  flow  of 
sewage.  The  position  of  outlet  must  be  clearly  shown, 
and  the  direction  of  current  in  the  body  of  water,  if 
any.  into  which  the  sewage  flows.  Location  of  disposal 
works  must  also  be  shown.  Independent  lines  of  pipe 
proposed  for  subsoil  or  cellar  drainage  should  be  marked 
by  a  different  symbol  from  that  for  tight  sewer  pipe 
lines,  and  the  size  of  such  pipes  should  also  be  given. 
When  the  territory  covered  by  the  village  is  large  the 
details  of  sewers  may  be  given  on  one  or  more  sheets 
on  the  large  scale,  the  entire  village  being  shown  on 
an  accompanying  map  of  a  convenient  smaller  scale, 
which  shall  contain  the  general  information  required 
above. 

2.  Profiles  of  the  streets  proposed  to  be  sewered  and 
of  other  lines  of  sewer  must  be  presented  on  separate 
sheets  from  the  plan.  These  profiles  should  be  extended 
to  the  entire  length  of  the  street  and  should  be 
presented  for  every  street  in  the  village,  unless  the  eleva- 
tions beyond  the  ends  of  proposed  sewer  lines  are  placed 
OD  the  plan  aa  proposed  in  paragraph  1  above.    These  pro- 
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files  should  show  the  profile  of  ground  surface,  the  el&vS^-^ 
tion  of  particularly  low  points,  such  as  cellar  bottoms,  low 
lot8,  etc.,  and  their  distances  from  the  sewer  line,  and  the 
grade  line  of  the  sewer.  Location  of  man-holes,  lamp-holes, 
catch-basins,  flush-tanks,  and  other  sewer  appurtenances 
should  be  shown,  also  points  of  intersection  with  other 
streets  and  points  of  entrance  of  branches,  with  their 
elevations  at  entrance.  Inclination  of  sewer  sliould  be 
given  in  figures,  also  points  of  change  of  inclination  being 
clearly  defined.  A  small  title  should  appear  on  each  sheet 
of  profiles,  giving  at  least  name  of  village,  scales  and 
explanation  of  symbols. 

3.  Details  of  the  general  plans  for  constructions  con- 
nected with  the  sewers,  such  as  man-holes,  cateh-basinB, 
lamp-holes,  inspection  pipes,  Junctions,  valves,  traps,  should 
be  given,  and  full  drawings  of  any  devices  for  special  pur- 
poses demanded  by  the  peculiar  circumstances  of  the  case. 
Sections  of  sewers  other  than  circular  should  be  sliown. 
Full  details  of  the  outlet  should  be  given,  and  plans,  eleva- 
tions, sections  and  details  of  special  grounds,  buildings, 
machiiiery  or  other  apparatus  used  in  connection  with  the 
disposal  of  the  sewage  and  drainage.  Definite  scales  for 
these  details  can  not  be  prescribed.  It  is  necessary  that 
the  scales  used  be  large  enough  to  present  the  information 
clearly  and  definitely,  and  plenty  of  room  should  be  left 
between  drawings,  that  they  may  not  be  unintelligible  on 
account  of  crowding.  It  will  be  better  to  present  the 
details  on  one  or  more  sheets  sejjarate  from  the  plans  and 
profiles.  Titles  and  subtitles  enough  to  give  name  of  vil- 
lage, explanation  of  symbols,  names  of  objects  delineated 
and  scales  should  appear  on  each  sheet  of  details. 

4.  General  specifications  for  the  construction  of  the 
system  must  accompany  the  plans,  giving  the  general 
requirements  and  conditions  regarding  trenching,  drain- 
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05fe  material,  inspection  and  laying  of  pipe,  character  of 
materials  and  manner  of  oonfitruction  of  brick  eewerB 
and  of  man-holes,  flusb-tanke.  outlets  and  other  appur- 
tenances. The  speeilications  intended  for  contractors 
may  be  presented  as  fulfilling  the  above  requirements, 
considered*  desirable. 

,  Daplicates  of  plans,  profiles,  details  and  specifica- 
I  must  be  presented.  The  original  will  be  returned 
\  the  sewer  commissioners  upon  approval,  with  the 
lOial  statement  of  that  approval.  The  duplicate  "will 
[•filed  according  to  law,  iu  the  ofSce  of  the  State  Board 
.  Health.  The  originals  may  be  in  any  color  desired, 
[portions  at  least  of  each  set  of  plans  will  be  repro* 
for  the  annual  reports,  it  is  quite  necessary  that 
I  duplicates  be  drawn  in  black  only,  the  distinction 
ireen  lines  being  made  by  different  forma  of  line 
her  than  by  colors.  They  must  be  as  perfectly  clear 
t  definite  as  the  originals,  and  may  be  upon  tracing 
Red  lines  may  be  used  if  the  ink  is  ground 
a  body  color.  Aniline  red  must  not  be  used. 
6.  A  report  should  be  presented,  written  probably 
by  the  designing  engineer,  giving  the  date  upon  which 
calculations  and  locations  were  made,  such  as  area,  popu- 
lation, distribution,  estimated  increase  in  population, 
rainfall,  amount  of  surface  drainage  to  be  taken  care 
of  and  method  of  disjjosing  of  it,  amount  of  roof-water, 
amomit  of  sewuge,  and  basis  for  the  estimates  of  these 
amounts,  a  statement  of  such  points  as  are  peculiar  to 
the  locality,  a  description  of  devices  for  special  purposes. 
and  such  other  information  as  may  be  deemed  necessary 
to  a  complete  understanding  of  the  jilans  as  presented. 
This  report  should  also  give  a  general  statement  of  the 
reasons  for  choice  of  system  and  of  the  method  of  die- 
posal    of   sewage  and   drainage,  an    explanation  of   any 
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special  features  connected  therewith,  and  a  statement 
of  the  proposed  manner  of  maintaining  the  works,  where 
a  purification  plant  is  intended,  A  tabular  statement  of 
the  amounts  of  water  and  sewage  to  be  disposed  of 
by  each  sewer  branch  and  main  will  be  found  the 
shortest  and  most  convenient  manner  of  jn-esenting  the 
major  part  of  the  information  above  required. 

Dhainage. 

Two  problems  concerning  the  condition  of  abandoned 
canals  have  come  before  the  Board  this  year.  The  first 
was  concerning  the  condition  of  a  portion  of  the  abandoned 
(jenesee  canal,  still  in  use  as  a  feeder  of  the  Erie  canal.  A 
sum  of  money  was  appropriated  by  chapter  470  of  the 
Laws  of  1889  to  improve  the  condition  of  the  feeder,  the 
expenditure  to  be  made  upon  a  plan  recommended  by  the 
State  Board  of  Health.  A  careful  examination  of  the 
locality  by  an  engineer  of  the  Board  demonstrated  the  im- 
possibility of  properly  treating  the  problem  with  the  small 
amount  of  money  available.  A  method  of  treatment  was 
recommended  which  could  but  partially  remove  the 
present  nuisances  due  to  uneven  bottom,  small  amount  of 
water  compared  with  the  canal  prism,  and  large  amount 
of  vegetation  growing  therein,  the  decay  of  which  pro- 
duced much  offensive  effluvium.  Owing  to  the  confes- 
sedly inadequate  treatment  possible  under  this  recom- 
mendation with  the  small  amount  of  money  appro- 
priated, nothing  has  yet  been  done  in  the  case. 

Under  chapter  467  of  the  Laws  of  1889  the  plans  for 
the  drainage  of  portions  of  the  abandoned  Chemung 
canal  at  Millport  and  Lower  Pine  Valley  were  pre- 
sented to  the  Board  for  approval.  Here  too  the  amount 
of  money  available  was  too  small  to  treat  the  problem 
thoroughly.    The   plans   were  therefore  approved,  with. 
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8ome  recommended  changes,  so  far  as  the  money  would 
carry  them  out. 

One  mill  pond  in  process  of  drainage  has  been  refer- 
red to  the  Board  as  a  i>ossibIe  source,  of  nuisance  and 
ill  health,  viz.,  Kirby  pond  at  Mt.  Kisco.  Recommen- 
dations for  the  treatment  of  the  pond  were  made  with 
the  belief  that  proper  ditching  and  tile  draining  with 
suitable  treatment  of  the  dead  vegetation  uncovered  by 
drawing  off  the  water  would  prevent  any  ill  effects. 
The  visit  to  the  pond  was  made  in  January,  and  no 
further  complaint  has  been  heard  therefrom-  A  casual 
inspection  of  the  pond  in  December,  and  some  inquiry, 
elicits  the  information  that  during  this  year,  which 
has  been  quite  wet,  there  had  l:>een  no  particular  com- 
plaint to  make  of  the  bed  of  the  pond  though  the 
treatment  recommended  had  not  been  followed  in  any- 

a  thoroucrh  manner. 


ABATniEyT  or  NrLSAXCEs. 

The  abatement  of  minor  nuisances  is  a  matter  which 
seldom  comes  before  the  Board  fc^r  -pecific  action, 
owing  to  the  fuU  jy^wers  which  local  hoar«ls  ifOrsaess 
in  this  regard  and  to  the  thorough  ^li^  of  these 
powers  by  them.  Occasioriaily.  however.  ^ticL  r:iatters 
come  to  the  office  on  aci>:*ir-t  of  la^/k  .f  c^.ncert 
of  action  betw^^n  oihcer*  of  i:5frreL:  y:ri.<Taz:izj^ 
or  of  seeimiiz  delay  in  act:::.  \y  l-.-cal  'r-::iris,  -K-hich 
can=-e-  •iireet  api:ie^l  to  rhe  S:^:^  S-.^^d  ry  ii::«rresTe*i 
imrde^^  Such  cases  ar<-  -L?-al>r  ir.i:«:--a':  Iv  -f-enl-e*!  ':.v 
i^Wrr^^    the    art^ntivi:    of    tie    \'yr^    '•i^ir:     :f    ie^tlth 

Ii:     b=ai    two    cai.e?    :iii    v^-ir    Li*    ::     '^^r^z.     i-r^ne-i 
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slaughter- house  in  the  town  of  Fleming,  adjoining  tti3R 
city  of  Auburn,  which  was  found  to  require  oon- 
Bidorable  renovation  to  reduce  it  permanently  to  a 
sanitary  condition.  The  other  was  the  hotel  in  the 
village  of  Norwich,  already  referred  to  in  discussing 
the  subject  of  sewerage  for  that  village. 

Adulteration  op  Food  and  Deugs. 
During  the  past  year  the  analysts  of  the  Board  have 
been  actively  engaged  in  the  collection  and  analysis  of 
samples.  Drugs  and  medicinal  preparations  have  chiefly 
received  attention,  being  the  most  important,  they  being 
in  such  constant  use  and  liable  to  dangerous  adulteration. 
Food  articles  have  been  examined  as  exigencies  arose. 
During  the  past  four  years  a  systematic  inspection  of  the 
drug  supply  of  the  State  has  been  carried  on,  and  the 
method  pursued  has  been  so  perfected  and  tlie  results 
obtained  so  valuable  that  it  has  been  deemed  advisable  not 
to  interrupt  the  continuity  of  the  work.'  The  reports  of 
the  analysts,  appended  in  their  proper  places,  show  that 
during  the  past  year  807  samples  of  the  more  important 
drugs,  pharmaceutical  preparations,  alkaloids  and  medi- 
cinal chemicals,  have  been  collected  from  retail  drug-storea 
throughout  the  State  and  subjected  to  analysis,  the  total 
number  so  examined  sinee  work  was  begun  on  the  present 
plan  in  September,  1885  being  2,588.  Dealers  whose 
aamples  have  proved  of  inferior  quality  have  been 
promptly  notified  and  warned  to  desist  from  the 
sale  of  such  articles,  and  this  year,  for  the  first 
time,  the  name  and  place  of  business  of  each  dealer 
from  whom  samples  have  been  purchased  is  published 
in  full.  No  legal  proceedings  for  violation  of  the  law 
have  been  commenced  (though  such  a  course  may  be 
deemed  necessary  ere  long),  for  the  reason  that  the 
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majority  of  pharmacists  are  believed  to  be  iunoeent  of 
oy  intention  willfully  to  violate  the  requirements  of 
by  tiie  sale  of  impure  or  adulterated  drugs,  and  it 
(  been  hoped  that  a  thorough  inspection  and  prompt 
lOtiiication  in  case  of  improper  sales  would  eventually 
to  their  discontinuance.  In  other  words  it  has 
len  assumed  that  the  sale  of  drugs  of  inferior  quality. 
I  retail  at  least,  was  oftener  due  to  ignorance  than 
>  design,  but  should  it  appear  that  such  is  not  the 
)  and  that  after  due  information  and  warning  certain 
derB  persist  in  the  sale  of  adulterated  or  inferior 
icles  the  most  flagrant  cases  will  be  selected  for  pro- 
lution.  The  work  already  done  has  been  productive 
t  inach  good,  and  it  has  been  on  all  sides  most  heartily 
nmendod.  During  the  coming  year  it  is  proposed  to 
ntinue  it  on  much  the  same  plan  as  at  present,  though 
i  a  more  extensive  scale.  It  is  gratifying  to  add  that 
larger  manufacturers  of  drugs  and  chemicals,  both 
i  and  out  of  the  vState,  have  heartily  approved  of 
.  part  of  the  Board's  work,  and  have  aided  when- 
feer  it  has  been  in  their  power  to  trace  improper 
I  sold  under  their  labels. 


Eecommendatjons. 
p^o  amendments  of  law  are  needed,  the  laws  as  they 
►  being  considered  sufficient.  Many  well-meaning  per- 
have  advocated  various  changes,  but  these  it  is 
^ved  would  not  be  proposed  upon  a  fuller  study  of 
subject.  The  framing  of  sanitary  measures  is  a 
litJfc  of  comparative  ease ;  the  making  the  people 
nted  with  their  pro^^8iou8  and  getting  them 
Eed  to  obey  them  is  attended  with  much  diffi- 
This  latter  task  has  been  the  one  to  wliich  the 
|kte  Board  has   addressed    itself   with  unflagging  pur- 


pot^.  jod  MX  ksigih,  afier  yemrs  of  e^rt.  it  s€€S  abon* 
d&ct  ^sitifieaxaiOia  for  h^  coarse.  Surang  with  the  Iaw 
of  l^X  ^  ie^s^ore^  were  enlarge*!  in  I85I  and  again  in 
I^@.  Adikkms  were  further  made  in  1885.  and  the 
ambiguous  language  of  the  statute  made  more  definite 
hjr  an  entireljr  new  draft  of  the  act  that  year,  which, 
with  i^light  additions  in  1$^,  has  been  the  basis  of  sani- 
tary  legislation  to  the  present. 

WliUe  the  essential  features  of  the  law  familiar  to  the 
people  have  been  preserved,  and  no  obc?taele  thos  inter- 
pose^i  to  the  education  of  the  people,  wise  and  consis- 
tent additions  have  been  engrafted  as  the  experience 
of  the  Boanl  in  its  workings  has  suggested.  The  State 
Board  has,  therefore,  been  pn>gressive,  and  in  no  sense 
has  its  action  savored  of  stagnation.  It  is  constantly 
feeling  the  sanitary  pulse  of  the  State  through  the  1,400 
local  organizations  over  which  it  exercises  supervision, 
and  is  convinced  that  the  nearer  public  health  work  is 
brought  to  the  people  through  local  organizations,  with 
a  competent  educational  central  bureau,  the  more  val- 
uable the  sanitary  results. 

ProfHisitions  have  been  submitted  for  the  creation  of 
intermediaries  between  the  State  and  local  boards 
in  the  shape  of  county  health  service;  but  this  has 
met  with  no  favor  as  being  foreign  to  the  genius  of 
the  government  of  the  State  in  towns,  villages  and 
cities,  and  in  no  sense  a  SiUiitary  gain.  There  should 
be  no  barrier  interposed,  and*  although  direct  com- 
munication with  these  various  health  organizations 
increases  the  work  of  the  State  Board  of  Health,  yet 
this  is  precisely  what  it  has  been  created  for.  and 
the  information  it  has  to  impart  and  the  counsel 
it    is    prepared    to    offer    should     reach     directly     the 
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local    organization    needing    it    without    being    filtered 

and   possibly   attenuated  by  passing   through  a  county 

medium. 

Respectfully  submitted. 

THOMAS  NEWBOLD, 

President. 

WILLIAM  E.  MILBANK,  M.  D.. 
THOMAS  S.  DAWES,  M.  D., 
FLORENCE  0.  DONOHUE,  M.  D., 
MAURICE  PERKINS,  M.  D.. 
JOSEPH  D.  BRYANT,  M.  D., 
WILLIAM  M.  SMITH.  M.  D., 

Health  Officer  of  Port. 

CHARLES  F.  TABOR, 

Attorney '  General. 

LEWIS  BALCH,  M.  D., 

Secretary  and  Executive  Officer. 
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^^P^1888           f  RAVMJUr.  AND  NECKBaART  EwiMBEa   OF    MeMBKBB. 

9 

10.  Maurice  Perkins,  expenses  on  ofGcial  duty 

tiS  IS     ^H 

13.  Lewie  Bftlch,  espBueea  on  official  duty 

26  68    ^H 

18.  Alfred  Mercer,  expenses  on  officinl  duty 

30  21    ^^H 

23.  Lewis  Balcb,  expenses  on  oeBcial  duty 

15   ^^M 

10.  Lewis  Balch.  expenses  on  official  duty 

31  46   ^^^ 

19.  Frederick  Carman,  expenses  on  official  duty. . 

1  60              1 

1.  Lewis  Balch,  expenses  on  officinl  duty 

163  96               1 

1.  Maurice  Perkins,  expenses  on  official  duty ... 

86  55       .^J 

12.  Frederick  Carmftn.  expenses  on  official  duty . 

3  60     '^M 

18.  AUred  Mercer,  expenses  on  official  duty 

64  91     ^H 

^B   1889. 

^^H 

7.  Frederick  Carman,  espeneee  on  official  duly. . 

16  73    ^H 

8.  Lewis  Balcb,  expenses  on  official  duty 

66    ^^M 

6.  Tbomas  S.  Duwes,  expenses  on  official  duty  .  . 

15  00    j^H 

21.  Lewis  Balch,  expenses  on  official  duty 

37  60    ^H 

21.  Frederick  Carman,  expenses  on  official  duty. . 

13  35     ^^1 

10.  Lewis  Balch,  expenses  on  official  duty 

30  20     ^H 

^^Bi^i 

1     1.  Lewis  Balch,  expenses  on  official  duty    

30  70     ^^1 

16.  Lewis  Balch,  expenses  on  official  duty 

11  04     ^H 

^B**' 

10.  Lewis  Balch,  expenseB  on  official  duty 

42  66     ^^ 

10.  Frederick  Carman,  expenses  on  official  duty  .  - 

14  05               1 

5.  Lewis  Balch,  expenses  on  official  duty 

20  10              j 

15.  Alfred  Mercer,  expenses  on  official  duty 

34  06        ^J 

24.  Frederick  Carman,  expenses  on  official  duty  . . 

16     ^H 

28.  Frederick  Carman,  expenses  on  officinl  duty  . . 

16  60     ^H 

28.  W.  E.  Milbank,  expenaea  on  official  duty 

36  40    ^H 

5.  Frederick  Carman,  expensea  on  official  duty. . 

13  20    ^H 

6.  Lewis  Balcb.  expensea  on  official  duty 

58  90    ^H 

10.  W.  E.  Milbank.  expenses  on  official  duty 

13  46      ^^ 

16.  Frederick  Carman,  expenses  on  official  duty. . 

4  61 

19.  Maurice  Perkins,  expenses  on  official  duty  .  . . 

37  82                ! 

19.  Frederick  Carman,  expenses  on  official  duty  . . 

3  00             J 

29.  Frederick  Carman,  expenses  on  official  duty . . 
6 

50  44         ^ 
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1889. 


Aug.     2.  Lewis  Balch,  expenses  on  official  duty 

6.  Thomas  S.  Dawes,  expenses  on  official  duty . 
14.  Frederick  Carman,  expenses  on  official  duty 
19.  Frederick  Carman,  expenses  on  official  duty 

31.  Lewis  Balch,  expenses  on  official  duty 

31.  Frederick  Carman,  expenses  on  official  duty 

Sept.  13.  Frederick  Carman,  expenses  bn  official  duty 

13.  Lewis  Balch,  expenses  on  official  duty 

23.  Frederick  Carman,  expenses  on  official  duty 


1888. 

Oct      4. 

4. 

8. 

10. 

Nov.      7. 

7. 


9. 
10. 
12. 

1. 

4. 

6. 


Dec. 


6. 

8. 

14. 

18. 

1889. 

Jan.      2. 

8. 

8. 
14 
14. 
30. 


Feb. 


30. 

6. 
5. 


Special  Expebt  and  Tempobabt  Servioe. 

Charles  C.  Brown,  engineering .    

Arthur  Hollick,  inspecting  Newtown  creek  . . . 

M.  L.  Edwards,  indexing,  etc 

Grace  B.  Winne,  indexing,  etc 

Arthur  Hollick,  inspecting 

John  D.  Davis,  expenses  on  Indian  Reserva- 
tion   

Charles  C.  Brown,  engineering 

Grace  B.  Winne,  indexing 

F.  C.  Beals,  expenses  on  Indian  Reservation  . . 

Emil  Kuichling,  engineering 

J.  D.  Davis,  expenses  on  Indian  Reservation . . 

A.  Hollick,  inspecting 

F.  C.  Curtis,  inspecting  small-pox 

Charles  C.  Brown,  engineering 

Grace  B.  Winne,  indexing 

J.  D.  Davis,  expenses  on  Indian  Reservation . . 

Emil  Kuichling,  engineering 

Arthur  Hollick,  inspecting 

F.  C.  Curtib',  medical  inspections 

Grace  B.  Winne,  indexing 

Charles  C.  Brown,  engineering 

F.  P.  Burt,  preparing  plates  showing  nuis- 
ances on  Croton  watershed 

Charles  Hart,  lithographing  maps  of  Croton 
watershed 

Emil  Kuichling,  engineering 

Arthur  Hollick,  inspecting 


$39  87 
35  00 
12  00 
17  00 
41  15 
12  75 
26  06 
12  46 
22  10 


$1,296  98 


$203  36 

54  50 

40  08 

54  00 

69  65 

137  09 

206  91 

54  48 

130  00 

78  66 

100  00 

58  75 

7  50 

197  71 

59  32 

50  00 

103  80 

36  25 

26  57 

55  20 

263  69 

518  10 

114  00 

191  10 

35  05 
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1889. 

Feb.    14  Grace  B.  Winne,  indexing $61  80 

16.  Charles  Hart,  lithographing  maps  of  Croton 

watershed 36  75 

16.  Charles  C.  Brown,  engineering 197  24 

16.  Bichard  T.  Ck)rman,  testing  Capitol  drains  ...  10  00 

16.  George  Backman,  testing  Capitol  drains 10  00 

16.  Edward  Brennan,  testing  Capitol  drains. 10  00 

20.  Chas.  S.  Collins,  services  during  small-pox  at 

shaft  3,  aqueduct 100  00 

20.  F.   C.   Curtis,  inspecting    small-pox  at  Fort 

Plain 12  36 

20.  M.  L.  Edwards,  indexing,  etc 141  42 

28.  Charles  Hart,  diagrams  of  Croton  watershed. .  22  00 
28.  F.    P.    Burt,  preparing    lithographs    Croton 

watershed 7  00 

March  4.  A.  Hollick,  inspecting 34  75 

10.  Chas.  C.  Brown,  engineering 120  24 

14.  Grace  B.  Winne,  tabulating 56  40 

25.  M.  L.  Edwards,  indexing,  etc 76  48 

April    2.  Arthur  Hollick,  inspecting 45  90 

15.  Grace  B.  Winne,  tabulating 68  60 

18.  Charles  C.  Brown,  engineering 89  46 

22.  M.  L.  Edwards,  indexing 24  00 

May  '11.  Arthur  Hollick,  inspecting 35  75 

14.  Grace  B.  Winne,  indexing 60  00 

23.  M.  L.  Edwards,  indexing 48  00 

June     3.  Emil  Kuichling,  engineering 85  33 

6.  Arthur  Hollick*  inspecting 23  85 

12.  Thomas  S.  Jones,  Jr.,  office  boy  assistance 3  50 

12.  Chas.  C.  Brown,  engineering 51  47 

18.  Grace  B.  Winne,  indexing,  etc 50  40 

24.  M.  L.  Edwards,  indexing,  etc 52  80 

July      1.  Arthur  Hollick,  inspecting 35  70 

16.  Grace  B.  Winne,  indexing 50  08 

16.  Thomas  S.  Jones,  Jr.,  office  boy  assistance 4  00 

23.  M.  L.  Edwards,  indexing,  etc 68  07 

Aug.     6.  Chas.  C.  Brown,  engineering 211  88 

7.  Arthur  Hollick,  inspecting 37  10 

15.  Grace  B.  Winne,  indexing 45  92 

23.  M.  L.  Edwards,  registering 108  90 

31.  F.  C.  Curtis,  medical  inspection,  Lake  George,  35  16 
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1889. 

Sept.     5.  M.  L.  Edwards,  regiBtering,  etc 

6.  Arthur  Holiick,  inspecting 

13.  Cbas.  C.  Brown,  engineering 

13.  Thomas  S.  Jones,  Jr.,  office  boy  assistance 

13.  Eobert  White,  hire  of  steam  launch 

26.  M.  L.  Edwards,  registering,  etc 

26.  Grace  B.  Winne,  indexing 


$37  02 
47  05 

408  71 
10  00 

190  00 

122  94 
72  00 


1888. 

Oct 

31. 

Nov. 

30. 

Dec. 

31. 

1889. 

Jan. 

31. 

Feb. 

28. 

Mar. 

31. 

Apr. 

30. 

May 

31. 

June 

30. 

July 

31. 

Aug. 

•31. 

Sept 

30. 

Salabies  and  Wages. 

Salaries  for  month 

Salaries  for  month 

Salaries  for  month 


Salaries  for  month 
Salaries  for  month . 
Salaries  for  month 
Salaries  for  month 
Salaries  for  month 
Salaries  for  month 
Salaries  for  month 
Salaries  for  mouth 
Salaries  for  month 


$5,860  80 

*■*•  J 

150  00 

■^  3 

150  00 

■'•J 

150  00 

■*•  J 

150  00 

"■•3 

150  00 

■*•  3 

,150  00 

■'•3 

,150  00 

■'•  3 

,150  00 

^  i 

,150  00 

aL 

,150  00 

JL 

,150  00 

• 

,150  00 

$13 

,800  00 

1888. 

Oct 

4. 

5. 

Dec. 

18. 

18. 

18. 

1889. 

Mar. 

5. 

Apr. 

1. 

May 

3. 

11. 

Printing  and  Stationery. 

Fergus  Halpen,  printing  envelopes,  etc 

Messrs.  C.  Van  Benthuysen  &  Co.,  printing,  etc. 
Argus  Company,  printing  extract  on  School 

Hygiene 

Fergus  Halpen,  printing  postals  and  circulars 
R.  K.  Quayle,  steel  plate  printing . 

Weed,  Parsons  &  Co.,  printing  small-pox  cir- 
culars      

A.  B.  Dick  &  Co.,  stationery 

Van  Benthuysen  &  Co.,  printing  bulletin,  etc. 

R  K.  Quayle,  printing  three  reams  note  head- 
ings, steel  plate 


$12  50 

131  30 

182  00 

49  00 

16  67 

13  96 

1  80 

318  00 

23  60 
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1889. 
Jane  16.  Fergus  Halpen,  printing  wrappers  and  envel- 
opes      

28.  Van  Senthuysen  &  Co.,  regifltera  and  printing 

Bulletin 

Jul;    16.  R  K.  Quayle,  steel  plate  headicga 

19.  James  B.  Ljon,  edition  of  New  York  Potable 

Water  Supply,  with  cuts,  etc 

Sept^  13.  Van  Benthuysen  &.  Co.,  printing  bulletin,  etc. 

25.  Fergus  Halpen,  printing  postals 

27.  ArguB  Company,  printing 

27.  JamOB  B.  Lyon,  printing  extract  from  report  . 


633  01 
29  16 


362  81 
98  00 


71  97 
242  67 


Dec 


i,  Teleoraphv  A«n  Teleiuone. 

6.  Hudson  River  Telephone  Company,  September  $6  00 
5.  Western  Union  Telegraph,  September 8  17 

7.  Hudson  River  Telephone  Company,  October. .  6  96 

7.  Wefltem  Union  Telegraph,  October 15  53 

4.  Hudaon  River  Telephone  Company,  November  6  60 

i.  Weatem  Union  Telegraph  Company,  November  7  36 


Jan.      3.  Hudson  River  Telephone  Company,  December 

3.  Western  Union  Telegraph  Company,  December 
Feb.     6.  Hudson  River  Telephone  Company,  January. . 

5.  Weatern  Union  Telegraph  Company,  January. 
Mar.      6.  Hudson  River  Telephone  Company,  February 

6.  Weatern  Union  Telegraph  Company,  February 
Apr.      4.  Hudson  River  Telephone  Company,  March  . 

4.  Western  Union  Telegraph  Company,  March 
May      3.  Hudson  River  Telephone  Company,  April 

3.  Weatern  Union  Telegraph  Company,  April 
June     6.  Hudaon  River  Telephone  Company,  May . . 

6.  Weatern  Union  Telegraph  Company,  May 
Jul;      6.  Hudaon  River  Telephone  Company,  June  . 

6.  Weatern  Union  Telegraph  Company,  June. 
Aug.      6,  Hudson  River  Telephone  Company,  -July    . 

6.  Western  Union  Telegraph  Company.  July . 
Sept     6.  Hudaon  River  Telephone  Company,  August 

6.  Western  Union  Telegraph  Company,  August 
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1889. 

Jan. 

3. 

Feb. 

11. 

13. 

Mar. 

7. 

7. 

Apr. 

4. 

May 

16. 

June 

12. 

15. 
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LiBBABY,  Maps  and  Charts. 

The  Sanitarian,  subscription  for  1889 

Westerman  &  Co.,  books 

B.  Quinn,  subscription  Railway  Guide 

B.  Westerman  &  Co.,  books 

The  Sanitary  Engineer,  subscription 

John  S.  Dunbar,  Medical  Register 

Journal  Comparative  Medicine,  subscription . . 
Sampson,  Murdock  &  Co.,  Albany  Directory  . . 
The  Engineering  News 


1889.  •  FUBNITURE. 

Feb.      2.  R  R.  Watson  &  Co.,  letter  boxes  . 

July      5.  W.  W.  Walsh,  mail  bag . . 

Aug.  12.  E.  S.  Campbell,  tin  cases  for  maps 


1888. 

Oct 

5. 

13. 

13. 

23. 

Nov. 

7. 

7. 

Dec. 

4. 

31. 

1889. 

Jan. 

8. 

30. 

Feb. 

2. 

20. 

Apr. 

2. 

June 

12. 

July 

5. 

19. 

Petty  Cash. 

T.  F.  Romeyn,  boxes 

S.  G.  Speir,  typewriter  supplies    

Cyrus  Edson,  vaccine  for  Indian  Reservation . 
Cyrus  Edson,  vaccine  for  Indian  Reservation . . 

Albany  News  Company,  diary 

Irving  A.   Watson,    American  Public  Health 

Association 

Cyrus  Edson,  vaccine  for  Indian  Reservation . . 
Rodgers  &  Ruso,  typewriter  supplies ...... 

Stone  &  Shanks,  map-holder 

McClure  &  Co.,  medicine  for  Indian  Reservation 

McClure  &  Co.,  oil  of  pepi)ermint 

S.  G.  Speir,  typewriter  supplies 

S.  G.  Speir,  typewriter  supplies  and  mending 

typewriter 

S.  G.  Speir,  typewriter  supplies 

Coach  hire 

McClure  &  Co.,  oil  of  peppermint 


$4  00 

11  00 

6  00 

44  75 

4  00 

3  00 

2  00 

3  00 

5  00 

$81  75 

$11  50 

7  50 

4  00 

$23  00 

$16  25 

8  00 

39  00 

16  00 
1  50 


6  00 

3  00 

1  20 

2  50 

7  35 

5  50 

75 

12  75 

80 

3  50 

16  86 

$160  96 

PLANS  FOR  SYSTEMS 


or 


SEWERAGE  AND  SEWAGE  DISPOSAL 


s 


PLANS 


FOB 


Sewage    Disposal    of    the    Twenty-sixth 
Ward  of  the  City  of  Brooklyn. 


The  accompanying  plans  for  the  sewage  disposal  of  the  Twenty- 
sixth  ward  of  the  city  of  Brooklyn  were  submitted  to  the  State 
Board  of  Health  and  duly  approved. 

7 


•  •  • 


•  • 


•  •  • 


PLANS 


FOB 


Sewerage   and   Sewage   Disposal   of  the 

Village  of   White  Plains. 


The  accompanying  plans  for  the  sewerage  and  sewage  disposal 
of  White  Plains  were  submitted  to  the  State  Board  of  Health  and 
duly  approved. 

SPECIFICATIONS  FOR  MATERIAL  AND  LABOR  TO  BE 

USED    IN    THE    CONSTRUCTION     OF    SEWERS    IN 

THE  VILLAGE  OF   WHITE  PLAINS,  WESTCHESTER 

COUNTY,  N.  Y. 

General. 

Price  bid  for  sewer, 

1.  The  price  bid  for  furnishing  and  laying  of  sewer,  shall  include 
the  cost  of  furnishing  all  straight  pipe  and  specials,  the  cost  of 
all  oakum  or  jute,  cement,  Y  covers  and  all  labor  necessary  in 
properly  laying  and  jointing  or  cementing  all  such  pipe  and 
specials.  Said  price  must  also  include  the  costs  of  all  excavations, 
back  filling,  restoration  of  streets,  etc. 

Price  fo7*  nian-JufleSy  etc. 

2.  The  price  bid  for  each  man-hole,  catch-basin  or  outlet- 
chamber  will  be  a  lump  sum,  which  must  include  the  cost  of  all 
a  Iditional  excavations,  together  with  that  of  furnishing  and  put- 
ting in  place  all  necessary  materials,  such  as  concrete  foundations, 
masonry,  invert,  junctions,  step- irons,  flagstone,  coping,  cast-iron 
covers,  etc.,  complete. 

Price  per  lamp-hole, 

3.  The  price  bid  for  each  lamp-hole  will  be  a  lump  sum,  and 
shall  include  the  cost  of  furnishing  and  putting  in  place  all 
required  sewer  pipe,  the  cast-iron  box  and  cover ;  also  all  the 
brick  or  concrete  needed  in  the  foundation  of  the  ring  and  cover. 


•    •  b  k 

*   *    !    V 
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^^^^^^H  SpeciaU  and  covers. 

4.  The  price  1>id  on  9ach  dush-tank  mast  include  fnraiahing  all 
brick  aud  iron  work,  the  pipe,  specials  and  covers  used  for  over- 
flow and  lamp-hole,  and  the  apparatus  for  dischar^ng  the  same. 
The  contractor  shall  furnish  a  six-iuch  Rhndes-Williaras  tank. 
The  contractor  must  in  addition  fuminh  and  set  the  following,  as 
shown  in  drawings :  One  piece  three-quarter  inch  iron  pipe  eiphteen 
inches  long,  with  brass  ferrule,  two  elbows ;  one  piece  three- 
qoarter  inch  iron  pipe,  twenty-four  inchos  long,  one  shut-off  cock, 
thme-qaarter  inch  lever  handle,  female  screws;  one  one-eighth 
inch  air  or  pet  cock,  with  three-quarter  inch  male  screws;  one 
tUree-quarter  inch  lever  handle  straightway  cock  with  one  male 
screw,  and  two  iron  staples  sis  inches  long,  and  connect  the 
service  pipe  with  the  water  main  ;  all  the  cocks  to  be  brass. 

5.  The  price  bid  for  masonry  includes  the  total  cost  of  masonry, 
whether  in  water  or  in  dry  ground. 

6.  The  pric«  bid  per  foot  of  iron  pipe  (100  Iba  pressure)  must 
include  the  extra  work  dne  to  its  position,  such  as  passing  trnder 
railroads,  basins  or  creeks,  or  whether  used  as  an  outlet,  with  the 
lead  and  oakom  necessary. 

T.  The  length  of  the  sewer  laid  will  be  measured  on  the  center 
Sua  of  the  pipe,  and  to  and  from  the  centers  of  all  man-holes, 
flush-tanks,  outlet-chambers,  catch-baains  or  junctions. 

Setcer-pipe. 
8.  All  pipe  used  shall  be  of  the  best  quality  vitrified,  salt 
glazed  sewer  pipe,  the  straight  pipe  to  be  in  lengths  not  less  than 
three  feet  long.  All  "  Y"  and  othtT  specials  shall  not  be  less  than 
two  feet  in  length  and  of  the  same  quality  and  manufacture  as 
the  plain  pipe.  No  pipe  shall  be  used  that  varies  from  a  straight 
line  more  than  one-fourth  of  an  inch  per  foot  in  length,  or  of 
which  the  difference  in  any  two  diameters  of  the  same  pipe  is 
more  than  one  twenty-fourth  of  the  regular  diameter.  This 
tpplies  to  bell  as  well  as  spigot  end.  No  pipe  shall  be  used  that 
does  not  ring  perfectly  clear.  No  pipe  shall  be  used  that  has  a 
piece  broken  from  the  spigot  end  deeper  than  one  and  one-h&lf 
bch  or  longer,  measured  in  the  middle  of  the  fracture,  than  one- 
ftmrtb  the  diameter  of  the  pipe.  Sliould  the  broken  piece  be  at 
tiib  bell  end,  the  pipe  must  be  rejected  if  the  fracture  estends^to 
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zlif:  hodj  ol  the  pipe,  or  if  hs  loftiu  seftsured  is  above,  is 
;2Tea€er  thsa  CHKe^-sixth  the  diAxnetv  of  die  pipe. 

An  pipes  mast  be  smooth  oa  the  xnaade  sfti  free  firom  broken 
blisters  or  lamps  Uttt  voald  cUeh  fibcoos  mstters.  Broken 
blisters  or  flskes  on  s  pipe  or  special  which  sre  thicker  than  one- 
»xth  of  the  normal  thickneas  of  said  pipe  or  special,  and  whose 
l^Tfi^t  diameters  are  |ii;ieater  than  one-e^hth  of  the  inner 
diameter  of  said  pipe  or  special  shall  eaose  rejection. 

Forthermore,  if  said  brcd^en  blisters  or  llakes  are  larger  or 
smaller  than  jost  defined,  then,  onless  said  pipe  or  special  can  be 
properly  fitted  and  laid  so  as  to  brin^er  sach  broken  blister  or  fiake 
on  the  top  or  npper  side  of  the  sewer*  the  said  pipe  or  special 
shall  be  rejected.  No  pipe  that  has  fire  or  other  cracks  extending 
clear  throagh  shaU  be  osed. 

All  habs  or  sockets  mast  be  of  sufficient  diameter  to  receire  to 
their  fall  length  the  spigot  end  of  the  next  following  pipe  or 
special  withoat  any  chipping  whatever  of  either*  and  also  to  leave 
a  space  of  not  less  than  one-eighth  of  an  inch  in  width  aU  around 
for  the  cement  mortar  joint  Pipes  and  specials  which  can  not  be 
thos  fitted  into  each  other  shall  be  rejected. 

All  pipes  shall  be  of  standanl  thickness. 

The  depth  of  the  hub  of  auv  pipe  shall  be  at  least  one  inch 
greater  than  the  thickness  of  the  said  pipe. 

Subtil  drains. 

9.  Sabsoil  drains  of  second  cla^  vitrified  sewer  pipe  shall  be 
Uid  with  cement  alongside  of  the  sewer  in  such  streets  as  are 
designated  by  the  engineer,  aud  at  a  price  stateil  in  the  proposal. 

Care  shall  be  taken  to  place  such  material  taken  fr'^m  the  trench, 
as  the  engineer  shall  direct,  about  and  above  the  tile  drains. 

Hou^e  sewers. 

10.  House  sewej  pipes,  four  inches  in  diameter,  shall  be  laid 
f rorn  each  "  T  "  branch  in  the  street  sewer  to  the  curb  line  on 
Hnr:h  Hirf^eiH  as  the  board  shall  direct,  and  at  a  price  stated  in  the 
ffrofK/«*aL 

Cement. 

11.  All  cement  must  be  of  the  best  quality  of  **  Rosendale,"  or 
oDtf.T  br^rjfl  of  equally  good  quality,  and  have  a  tensile  strength, 
aft^?r  twenty-four  hours,  of  eighty  pounds  per  square  inch.     Port- 
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1  cemt^Dt  sball  be  of  first  iiualitr,  aud  altnw  a  tt'UHila  streo^tli 
lOt  lesa  than  100  pounds  per  stiiiare  iucti  iu  twrnity-foiir  liourit. 
I  contractor  must  furnish   sampl'^a  for   tostiug   from   oni^h 
te\,  should  the  engineer  or  inspector  so  dirxiH- 
Mortnr. 
12.  Mortar  for  brick  work  shall  consifit  of  one  part  of  oonifut 
and   two   parts   of  sharp,   olc.&n   Rniid,   mizf^d   dry.     Ouly    pine 
cement  shall  be  used  in  jointiug  pipes. 

No  mortar  ia  to  be  uaed  after  it  has  begun  to  set. 
Concrete. 
.  Concrete  shall  consist  of  one  part  of  cement,  two  nt  lanil 
[three  of  broken  stone.     The  materials  must  be  mixed  dry 
B  using.     When  it  bejiomes  necessary  to  make  <:onoret«  by 
uting,  no  sand  shall  be  used,  but  the  grout  madi^  of  pure  cement 
Brick. 
.  All  bricks  shall  be  hard  burned,  so  aa  to  gire  a  clear  ring 
n  strack  together  and  to  be  in  true  form.     No  half  or  broken 
9  shall  be  used. 

Iron  pipes  and  catitings. 
.  Ail  iron  pipes  mnst  be  without  Haw  or  defect,  aave  that 
-  defects  which  may  be  laid  at  the  top,  and  which  do  not 
;  the  streDgth  or  tightneBs  of  the  pipe  for  the  pnrpoM  for 
I  it  is  intended,  may  1^  allowed.  Other  iron  CMttingii  ntutt 
roe  in  form,  of  fall  wight  and  free  from  all  defectH  which  Mo, 
(ny  way,  les.sen  their  osefalneHB  or  durability. 
Sand. 
L  To  be  sharp,  clenn  and  not  of  eioonmire  e 

Oakum. 
.  Kay  consist  of  flax,  jnt^,  maoilU  or  hemp.     Host  be  lwi«te<l 
B  form  of  a  loose  rope. 

Out  atone, 
i  Out  stone  for  catcb-Viano  eoreim  most  be  Kolid  hIoim  alafaa 
D  aeoordance  with  drawing!. 

"T"  ooreni  Bost  be  of  zinc  or  galranized  iron  ahrmt  ob»- 
I  of  aa  iD4^  tluek,  and  cot  to  fit  tbe  bell  at  tius  "T* 
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Excavation  of  ditch, 

20.  The  ditch  shall  be  excavated  aloDg  thb  liue  designated  hy 
the  eogineer,  and  according  to  the  depths  given  by  him.  The 
contractor  shall  notify  said  engineer  when  he  desires  a  new  street 
laid  out  and  shall  fnrnish  him  all  the  manual  assistance  he  desires 
for  this  purpose,  as  well  as  all  stakes  or  spikes  that  may  be 
required.  The  engineer  shall  limit  the  amount  of  street  to  be 
opened  in  advance  of  the  work.  Should  the  ditch  be  excavated 
below  the  required  depth,  the  contractor  shall  fill  the  same  to 
grade  with  material,  at  his  own  expense,  and  tamp  it  thoroughly 
before  laying  down  the  pipti.  The  engineer  may  order  any  ditch 
braced,  sheeted  or  floored  that  he  may  deem  necessary ;  nor  shall 
the  contractor  receive  any  extra  pay  for  lumber  used,  unless  the 
same  be  left  in  the  ditch  by  order  of  the  engineer.  The  width  of 
the  ditch  on  the  bottom  must  be  at  least  one  foot  greater  than 
the  outer  diameter  of  the  pipe.  ^^ 

Clauses  of  material  excavated.  ^^^ 

21.  All  material  excavated  will  be  classed  under  one  general 
head — earth,  and  no  modification  or  change  in  classification  will 
be  made. 

Bock  excavation. 

22.  When  rock  is  to  be  excavated,  it  shall  be  taken  out  twenty 
feet  in  advance  of  the  laying  of  the  pipe  or  sewers,  and  six  inches 
below  the  grade  of  the  outer  bottom  of  the  pipe  or  sewers,  and 
the  trench  then  filled  up  to  the  level  of  that  grade  with  clean, 
sharp  sand  or  clean  gravel,  and  thoroughly  rammed  and  made 
solid. 

Bridge  crossings. 

23.  At  such  street  crossings  and  other  intermediate  points  as 
may  be  directed  by  the  trustees,  or  the  engineer,  the  trenches 
shall  be  bridged  in  a  proper  and  secure  manner,  so  as  to  prevent 
any  serious  interruption  nf  travel  upon  the  roadway  and  sidewalks 
of  such  street,  and  also  to  afford  necessary  access  to  particular 
public  or  private  premises.  The  material  used,  and  the  mode 
of  constructing  such  bridges  and  the  approaches  thereto,  must 
be  satisfactory  to  said  board  and  engineer,  and  the  cost  of 
all  such  work  must  be  included  in  the  regular  price  bid  for  the 
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^^^^^^^^^  Pipes  fo  be  liu'd  on  full  bedt. 

94.  Before  each  pipe  is  put  in  plnoe,  the  bottom  must  be  excavated 
ander  its  end  to  rect^ive  the  socket,  so  that  tfap  wIjoIp  length  of 
the  pipe  will  lie  firmly  oa  the  graded  bottom  of  the  trench.  After 
the  joint  hiut  b^en  cemented,  this  excavation  must  bf  carefully 
filled  with  sand  or  dry  earth  to  support  the  cement  firmly  in 

^l^lace. 

^^^E  Pipe-laying. 

^^^BL  No  pipe  shall  be  laid  except  iu  the  presence  of  the  engineer 

^Tlriiis  authorized  inspector.  The  contracbir  shall  notify  the 
en^neer  whenever  he  is  ready  to  lay  pipe  in  any  particular  ditch. 
The  engineer  shall  have  the  power  to  order  the  removal  and  relay- 
iug  of  any  pipe  laid  against  his  orders  or  during  his  absence  from 
the  work.  The  engineer  shall  use  such  means  as  he  deems  proper 
for  having  the  pipe  laid  properly  to  grade,  and  the  contractor 
shall  provide  him  all  manual  labor,  stakes  or  twine  necessary  for 
that  purpose. 

The  pipes  and  specials  shall  be  so  laid  in  the  trench  that  after 
the  sewer  is  completed  the  interior  surface  thereof  shall  conform 
on  the  bottom  accurately  to  the  graile»  and  alignments  fixed  and 
given  by  the  engineer.  The  main  sewer  will  be  divided  by  man- 
holes and  lamp-holes  into  a  number  of  divisions  or  working  sec- 
tions, iu  each  of  which  the  grades  and  alignments  shall,  under 
ordinary  circumstances  be  truly  straight.  Changes  of  grade  or 
direction,  or  both,  in  said  sewer  will  generally  be  made  at  man-holes 
or  lamp-holes. 

The  joints  between  the  pipes  shall  be  caulked  with  jute  or 
oaknm  to  prevent  the  entrance  of  the  cement  into  the  interior  of 
the  pipes,  and  made  perfectly  water-tight  by  completely  lilling 
ottt  the  entire  annular  space  between  the  exterior  of  the  spigot 
und  and  the  interior  of  the  hub  with  cement 

Id  dry  ditches,  Kosendale  cement  shall  be  used  in  jointing  the 
pipes,  but  Portland  cement  shall  be  used  iu  the  wet  ditches, 
ahould  the  engineer  so  desire.  To  insure  water-tight  joints,  the 
fUgineer  may  direct  that  the  following  method  of  jointing  the 
pipe  be  used. 
Bach  length  or  strand  of  the  jute  shall  be  of  a  diameter  to 

i  loosely  fill  the  width  of  joint,  and  shall  be  thoroughly  soaked  in  a 
Portland  cement  mortar,  made  of  a  thick  paste  of  clear  cement 

[       and  water,  and  Hhall  be  of  a  length  to  go  once  around  the  c 
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ference  of  the  pipe  u,ud  Up  over  two  or  three  inchea.  This  shall 
be  driven  home  with  caulkiag  tools,  and  shall  be  succeeded  by  a 
safficieDt  nomber  of  xtrauds  to  fill  the  joiut  room  to  within  one- 
half  inch  of  the  ouliiidB  of  tha  bell,  breaking  joints  witli  the  laps, 
all  (iriven  home  aud  throughly  joined  together.  The  joint  shall 
then  be  fiiiii«lK'.d  by  lilliut;  the  remaining  one-half  inch  of  joint 
room  with  a  clenr  Portlund  cement,  the  joint  room,  when  finished, 
being  completely  fillnd  all  aronnd  the  pipe  to  the  outside  lines  of 
tU  bellH. 

The  contractor  will  furnish  the  pipe-layer  with  a  ba^,  stuffed 
with  xhaviii)^  or  hay,  of  a  ni/e  sufficient  to  fit  the  pipe,  rather 
tightly,  with  a  rojm  about  ten  yards  in  length  fastened  at  one  end 
to  the  month  of  the  bag. 

The  bajj  uoflt  he  placed  in  the  first  pipe,  the  rope  passing 
ihrongh  oach  pipe  an  it  is  laid  down.  After  the  joints  are  made 
the  bttf;  in  th'ju  to  bo  drawn  forward,  at  such  times  before  the 
oement  has  sot  as  to  smooth  off  aud  produce  a  true  surface  at 
each  (tement  joint  and  a  continuous  thin  coating  of  cement  on  the 
lower  half  of  tho  pipe.  The  joint  being  fiuished,  great  care  must 
be  taken  not  t<i  disturb  the  pipen  by  stejiping  on  or  near  them,  by 
throwing  earth  ui>ou  them  from  the  bank,  or  otherwise. 

Iron  pipe  shall  be  laid  with  \naA  joints  and  be  tight  under  the 
preBKnro  at  which  tlii>y  will  be  used. 

Brick  Mfwerfi. 

20.  Brick  i*ewi>rM  arn  to  be  built,  as  shown  on  drawings,  of 
bricks  well  bondod  with  broken  jointa,  flushed  full  on  ends,  sides 
and  bottom  with  mortar,  The  bricks  are  to  be  laid  on  radial 
lines  with  joints  not  more  than  one-fourth  of  an  inch  thick. 

The  contractor  shall  furnish  all  centers  and  templates  for 
forming  the  sewers  to  the  sizes  and  shapes  required. 

No  centers  shall  be  struck  nntil  the  work  is  thoroughly  set,  and 
then  only  on  the  written  order  of  the  engineer.  The  centers  must 
be  struck  with  great  caro  so  ax  not  to  crack  or  injure  the  sewer. 
After  the  centers  are  drawn,  the  joints  must  be  struck  with  neat 
Portland  cement  and  the  entire  inside  of  the  sewer  coated  with  a 
thin  wash  of  pure  Portland  cement  applied  with  a  brush. 

All  fresh  work  must  be  carefully  protected  from  injury.  No 
wheeling  or  walkiu>;  on  it  must  be  allowed,  aud  any  portion 
injured  must  be  relaid  by  the  contractor  without  extra  charge. 
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^^^^^^^P  "¥" 

^^HrThe  contractor  aball  place  "  Y  "  branclieB  in  pipe  sewers  and 

^^^Bts  in  brick  sewers  wherever  the  eugioeer  may  direct.     They 

^^^Bl  be  clneeil  with  a  sheet  iron  cover  plastered  with  an  inch  of 

^^Brtar.     The  cnntractor  shall  allow  no  person  to  make  connections 

^^nh  the  "Y"  in  the  street  sewer  except  under  written  orders 

Urom  the  board  of  trustees.     Bat  should  the  line  of  pipe   cross 

any  private  drain  in  such  a  way  as  to  injure  the  same,  the  engineer 

shall  have  the  right  to  direct  the  connection  of  said  drain  with 

the  sewer. 

"  T  "  branches  will  be  tour  inches  in  diameter,  and  will  average 
one  for  every  sixteen  feet  of  sewer. 

When  removing  the  caps  from  the  branches  to  join  branch  lines 
X  the  sewer,  great  care  will  be   taken  to  prevent  the  entrance 
I  earth,  mortar,  etc.,  into  the  sewers. 

Closing  pipe  at  jngkt- 
.  When   the  branch  is  left  for  the  ni^ht,  or  the  pipe  laying 
Estopped  by  storms,  care  will   be  taken   that  the  end   of   the 
V  of  pipe  is  closed  water-tight  with  a  wooden  ping  and  cement, 
rith  bricks  laid  in  lime  mortar. 

Back  filing- 
.  In  back  filliDj:;,  great  care  should  be  taken  not  to  disturb  the 
1  by  throwing  earth  upon  them  from  the  top  of  the  ditch,  or 
'  by  walking  upon  or  by  the  side  of  them  before  a  covering  of  at 
least  two  feet  has  be<*n  maile.  The  earth  shall  be  carefully 
tamped  around  and  about  the  pipe  by  such  means  as  the  engineer 
shall  direct,  and  to  a  depth  of  two  feet  before  using  heavy  tamps. 
After  a  small  portion  of  the  pipe  has  been  covered  to  the  depth  of 
two  feet,  a  man  will  stand  on  the  filling  and  will  continue  this 
depth  along  the  whole  line  by  carefully  placing  over  the  pipes 
ahead  of  him  such  fine  dry  earth  as  shall  be  shnvele<l  to  him  by 
men  above.  In  completing  the  filling  above  two  feet,  the  same 
will  l>o  rammed  in  layers  of  about  one  foot  and  rammed  with 
twenty-five  pound  rammers.  In  crossing  streets,  gutters,  side- 
walks and  other  places  over  which  there  is  a  great  amount  of 
travel,  however,  more  attention  will  be  given  to  making  the  filling 
compact  than  in  unfrequented  localities  ;  and  where  the  engineer 

£ri38  It,  a  portion  of  the  streets  will  be  planked.  In  filling,  the 
er  of  men  ramming  shall  not  be  less  than  one-third  the 
^ 


Tenth  Abk0al  Report  of  the 


Dumber  of  men  ahoveling,  or  the  trench  may  be  flooded  with  water 
with  the  permission  of  the  engineer. 


Beati/ratioH  of  streets. 

30.  The  contractor  shall  restore  the  surface  of  the  streets  tti' 
good  condition  as  they  were  before  being  entered  upon  by  him. 
The  retllle<l  earth  must  not  be  heaped  more  than  sis  inches  above 
the  original  surface,  and  the  line  of  the  dit-cli  must  be  passable  to 
traffic  within  three  days  after  the  pipe  is  laid.  The  contractor 
shall  use  all  pains  to  preserve  the  original  excavated  surface  when 
the  latter  is  a  better  material  for  road  surface  than  the  subsoil, 
All  the  work  of  restoring  surface  of  streets  and  replacing  pave- 
ments, crosswalks  or  curbs  shall  lie  done  to  the  satisfaction  of  the 
street  committee  of  the  board. 

AH  streets  must  be  cleaned  up  and  placed  in  a  neat  and  orderly 
condition  before  the  work  contained  in  that  portion  is  included  iu 
any  monthly  estimate.  All  surplus  earth  and  material  must  be 
cleared  away,  and  any  deficiency  of  material  supplied  by  the  con- 
tractor at  hia  own  cost  that  may  become  necessary  to  restore 
street  to  its  proper  condition. 

Jlemoeal  of  rubbish  by  the  board. 

31.  Should  the  contractor  leave  any  unnecessary  rubbish,  earth- 
or  material  on  the  street  during  the  progress  of  the  work,  the 
engineer  shall  notify  him  to  remove  the  same.  Should  the  con- 
tractor fail  to  do  BO  within  three  days,  the  board  may  c^use  the 
same  to  be  removed  and  the  expense  thereof  shall  be  deducted 
from  any  moneys  due  or  to  become  due  to  the  contractor. 

Man-holes. 

32.  Man-holes  shall  be  constructed  of  eight-inch  brick  work 
laid  in  cement  mortar.  They  shall  l>e  plastered  on  the  outside 
and  washed  with  a  coat  of  clear  cement  on  the  inside.  They  must 
be  four  feet  inside  diameter  at  the  bottom,  and  two  feet  four 
inches  at  the  top.  Cast  iron  steps  of  the  form  shown  on  the 
plans  shall  be  placed  at  intervals  of  fifteen  inches.  The  man-holes 
shall  be  covered  with  an  iron  ring  and  cover,  of  the  form  shown 
on  the  drawings,  weighing  not  lens  than  :1'25  pounds.  All  sewer 
channels  in  man-holes,  unless  otherwise  ordered,  shall  be  of  split 
sewer  pipe  backed  with  concrete. 

Pipe  or  brick  branches,  as  the  case  may  be,  shall  be  put  in  all 
moD-holes  where  directed,  and  their  outer  ends  securely  closed. 


atet       I 


Doles 
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^^^^^P  Lamp-holes. 

88.  Lamp-holes  shall  be  ooastrnoted  by  carrying  up  strstgbt 
pipes  from  a  "X"  in  the  sewer  to  within  six  inches  of  the 
aurface.  An  iron  ring  and  cover  weighing  not  leas  than  250 
pounds  shall  lie  placed  upon  the  brick  foundation.  All  lamp- 
boles  Hhali  be  constructed  of  the  same  size  pipe  as  the  aewer  on 
.ch  they  are  located. 

Flush  taiika. 
Flush  tanka  ahall  be  five  (5)  feet  in  diameter  at  the  bottom, 
with  the  sides  carried  up  straight  for  a  distance  of  four  feet  above 
the  flow-line  of  the  pipe.  They  shall  be  of  eight-inch  brick  work, 
pliistered  inside  and  out,  and  must  be  covered  with  tight  iron 
cover  of  the  form  specified  for  man-holes.  The  emptying  appa- 
ratus must  be  set  according  to  the  direction  of  the  engineer. 

CatcJir-boMjis. 

35.  Catch-basins  will  he  built  as  shown  on  drawings  of  eight- 
inch  brick-work,  with  stone  cover  properly  cut  and  set 

Lilets. 

36.  Stone  water  inlets  will  be  as  shown  on  drawings,  of  ten- 
iaoh  sewer-pipe,  with  cast-iron  ring  and  grating  not  to  wBigh  over 
200  pounds.  The  price  bid  on  catch-basins  and  inlets  will  include 
the  furnishing  and  laying  of  the  necessary  ten-inch  sewer-pipe  to 
connect  with  the  sewer,  the  length  of  which  will  be  about  thirty- 
three  feet 

Precautmis. 

37.  All  escavations,  embankments,  rubbish  heaps  and  other 
obetractions  incident  to  the  work  must  be  protected  with  barri- 
cades and  lights  to  prevent  accidents  to  passengers  on  the  streets, 
and  especial  precautions  must  be  taken  to  secnre  the  safety  of 
buildings  and  property  near  the  excavation.  All  the  village  ordi- 
nances relating  to  such  precautious  and  safeguards  must  be 
faithfully  observed  by  the  contractor,  he  holding  himself  per- 
BOttAlIy  amenable  for  any  disregard  or  violation  of  them  by  his 
employes  or  agents. 

The  contractor  ahall  provide  for  all  water  courses  and  draini 
interrupted  during  the  progress  of  the  work,  and  replace  them  in 
as  good  condition  as  he  found  them. 
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The  contractor  sliall  not  obetmct  the  ^tl«rs  of  &nT  atra«E«B 
rond,  bat  shall  provide  for  tlie  free  passage  of  sorface  water 
along  same. 

iValer  and  ga»-pipet. 

38.  In  digging  abont  the  water  aenrice  and  gas-pipes,  the  con- 
tractor must  exercise  special  t^are,  and  if  iajniy  is  caased  the  cost 
of  repairing  must  be  paid  by  the  contractor. 

39.  All  the  work  conteiaplated  by  these  specifications  shall  be 
done  to  the  satisfaction  of  the  engineer  and  board,  and  all  mate- 
rials and  workmanship  of  whatever  descnptioo,  famished  and  per- 
formed by  the  contractor,  shall  be  snbject  to  the  inspection  and 
rejection  of  said  engineer  and  board  and  their  duly  authorized 
agents. 

Whenever  unfaithful  or  imperfect  work  is  discovered,  it  shall 
be  corrected  and  repaired  immediately  npon  the  requirement  of 
said  engineer,  notwithstanding  that  it  may  have  been  passed  over 
or  overlooked  by  an  inspector.  The  inspection  of  the  work  is  not 
Intended  to  relieve  the  contractor  from  any  of  his  obligations 
to  perform  sound  and  reliable  work  as  herein  described,  ^\ 

Exphmations  attd  correctiotig.  Tpl 

40.  The  meaning  and  intent  of  these  specifications,  where  Uiy" 
obftcnrity  may   appear,  will   be   explained   and   defined   by   the 
engineer,  who  will  likewise  give  all  directions  and  determinations 
necessary  for  the  due  and  full  effect  to  any  of  the  provisions  of 
the  said  specifications. 

J}>8ordcrly  loorhnen. 

41.  The  engineer  shall  have  the  right  to  order  the  discharge  of 
any  disorderly  or  incomi>etent  person  employed  by  the  contractor, 
and  such  person  shall  not  be  reemployed. 


SPECIFICATIONS  FOR  A  SEWAGE    DISPOSAL  PLAKT. 

AT  WHITE  PLAINS,  N.  T. 

CiENEBAL  Conditions. 

The  amount  of  work  to  be  covered  by  these  specifications  is 

approximately  as  follows : 

The  furnishing  and  erecting  of  a  disposal  plant,  with  all  the 
necessary  apparatus  and  machinery  complete,  with  all  details  as 
shown  on  the  various  drawings  or  as  set  forth  in  the  specifica- 
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PtfoDS  ;  also  sucli  small  details  as  are  neither  shown  on  the  plans 
nor  mentioned  in  the  npeui&catioas  but  are  necessary  for  the 
proper  working  of  the  various  machines  and  apparatus. 

Engineer. 
All  the  work  to  be  done  under  the  direction  and  subject  to  the 
iproval  of  the  engineer  in  charge,  or  his  authorized  assistant  or 
lerintendent. 

Excavatum. 
I  £xoavate  the  entire  area  of  the  building  to  the  bottom  of  the 
lOndatioD.  Excavate  for  aU  side  walls  to  the  depth  shown  on 
i  plan  and  sections  ;  the  office  and  boiler-room  to  bo  excavated 
<  the  depth  of  the  floor  line  of  the  same,  as  shown  on  plans. 
Kth  the  excavated  earth,  grade  around  the  completed  building 
>  the  level  of  the  Hue  marked  "  ground  line."  On  the  completioa 
I  tbe  work,  remove  all  rubbish  or  unused  material. 

Stone  work. 
All  atone,  unless  otherwise  specified,  to  be  of  good  quality  local 
I,  of  hardness  and  durability  approved  by  the  engineer. 

FfflAL  Preou'itation  Ohambeb. 

WalU. 

_  The  outside  walls  and  the  inner  division  walls  to  be  two  feet 

I  ft)  thick,  and  of  the  depth  shown  in  drawing,  faced  with  hard 

led  Croton  brick  or  blue  stone. 
rfThe  top  of  all  walls  to  be  capped  with  blue  stone  four  inches 
k  and  thirty  inches  wide. 

Piers. 
Piera  to  be  twelve  (1*2)  inches  square,  of  hard-burned  brick ; 
to  be  capped  with  a  block  of  blue  stone  tour  (4)  inches  thick. 

Sludge  pits  to  have  the  sides  constructed  of  twelve-inch  (12  in.) 
brick  work. 

Cover  of  final  precipitation  tank. 
Furnish  and  set  ten  and  one-quarter  ninety-pound  I  beams,  as 
shown  on  plan.      Provide,  materials  and  build  eight-inch  brick    i 
arehes  between  siime.  except  in  tour  corners,  where  provide  man- 
holes, t)sl2,  with  sliding  covers  and  trolleys,  as  shown,  for  settling 
I         tauks ;  build  twelve-inch  bridge  walls  on  outside  of  said  man-hole 
I         opeuiugs  and  level  up  to  the  top  of  arches  with  Portland  cement 
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concrete,  composed  of  one  part  cement,  one  part  sand,  four  pal 
f^avnl,  or  broken  stone,  as  shown  on  plans  or  directed  by  superi 
tendent,  to  form  drainage  beds  for  sludge. 

Bottom. 
The  bottom  of  all  tftuke  to  be  covered  with  Portiand  cement 
concrete,  eighteen  (18)  inches  deep  and  graded  as  shown. 

Ouilft  chamber. 
To  be  built  as  shown  in  the  drawing  ;  the  outside  walls  to  be 
hard-burned  brick  sixteen  (16)  inches  thick. 

Cement  tnoftur. 
All  walls  and  piers  to  the  height  of  the  top  of  cross-walls  to  be 
laid  in  mortar,  composed  of  cue  part  Portland  c«ment  and  two 
parts  sharp,  clean  sand ;    work  above  this  point  to  be  laid 
Boaendale  cement,  mixed  in  the  same  proportion. 

Concrete. 
To  consist  of  one  part  Portland  cement,  two  parts  sand, 
three  parts  broken  stone. 

Plastering. 
The  entire  inner  surface  of  tanks  to  be  covered  with  one  coat 
of  Portland  cement  mortar,  if  brick  is  used,  as  above  specified, 
after  all  apparatus  ha»  been  placed  in  position. 
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Paint. 

The  entire  inner  surfade,  to  the  height  specified  for  bine 
isphalt  paint. 


^,  as  hi 


to  be  covered  with  two  coats  of  i 

Sfittinfi  apparntiis. 
The  contractor  will  furnish  and  set  all  apparatni 
specified. 

SETTLlNa  CHiMBERH. 

stone  work. 

The  outside  walls  of  the  precipitation  chamber,  on  the  inside 
and  both  sides  of  the  various  division  walls,  to  a  height  of  three 
feet  above  the  grade  line  of  same,  to  be  faced  with  hard  pressed 
brick  or  blue  stone,  laid  as  above  specified 
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InlH  man-hole. 

To  be  oonstmcted  under  tlie  directioo  of  the  engineer,  and  of 
the  same  form  and  dinietisioiiB  as  the  above  specified  outlet 
mao-hole. 

Floor  and  covers. 

The  settling  chamber  to  be  covered  with  a  sliding  floor,  as 
shown  in  drawing  No.  2  and  in  detail  in  No.  3 ;  the  I  beams,  npon 
which  the  floor  will  rest,  to  be  bolted  together  at  the  ends  with  a 
fish-plate,  and  also  secured  to  the  outer  division  wall ;  the  ends  to 
be  bedded  in  outside  walls  ;  alt  the  iron  work  in  the  fiour  to  be  of 
good  quality  of  wrought  iron,  excepts  the  wheels,  which  may  be 
cast 

The  wheels  to  be  well  turned  and  perfectly  centered ;  the  wood 
work  of  the  floor  to  be  nf  Georgia  pine  boards,  tongned  and 
grooved,  and  not  more  thau  four  inches  wide.  All  the  covers  to 
work  smoothly  and  be  moved  to  their  full  length  with  properly 
rigged  tackle,  to  be  operated  by  one  man. 

Paint. 
Bi«  entire  inner  iron  work  to  have  one  coat  of  asphalt  paint 

Sdperstrdctobe  and  Office  Bdildimg. 
Foii»datlo)i. 
i  portions  of  the  foundation  not  included  in  the  settlement 
inber  to  have  a  depth  sis  (6)  feet  below  the  ground  line,  or 
e  and  one-half  (S^l   feet  below  the  flow  hue  of  the  sewer ;  to 
[  rubble  stone  laiil  in  Bosendale  cement  mortar;  all  founda- 
h  walls  to  have  a  concrete  footing  six  inches  wider  on  each  side 
I  tiie  wall  itself. 
1  brick  walls  above  ground,  unless  otherwise  specified,  to  be 
e  (12)  inches  thick,  well  laid  in  cement  mortar. 
a  the  main  building  the  wall  under  the  two  twenty-inch  girders 
s  strengthened  with  a  pier  twenty-four  inches  square. 

Chimney. 
D  be  of  twelve-inch  brick  for  lowest  fifteen  feet,  then  eight-inch, 
(f-ftix   (36)    inches   square,    for   the   least   size   outside,  and 
tothly  plastere<l  on  the  inside ;  to  rest  on  stone  foundation  four 
t  Bqaare,  extending  to  the  bottom  of  the  outer  wall. 
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Out  slonea.  ^^n 

Water  table  and  sills  to  be  ol  lime  stone,  cut  in  strict  accordance 
with  drawings. 

Cement  floor. 

The  boiler-room  to  be  provided  with  a  Rosenclale  cement  floor, 
laid  on  a  concrete  foundation  sis  inches  thick  ;  the  various  exposed 
wallB  of  the  boiler-room,  for  a  height  of  eight  feet,  to  be  plastered 
with  cement  mortar. 

Cabpenteb's  Wobk. 
Roofs. 

All  roofs  of  office  building  to  be  covered  with  first  qualitj 
Blate.  Unless  otherwise  specified,  as  shown  on  the  drawings,  the 
roof  boards  to  consist  of  one  inch  hemlock,  tongned  and  grooved; 
to  be  covered  with  one  thickness  of  extra  heavy  building  paper ; 
the  roof  joists  to  be  2x10  inch  spruce  or  Norway  pine,  spaced 
twenty-four  inches  at  the  foot  resting  and  secured  to  a  plat«  wall 
aix  inches  thick  and  shaped  to  join  a  cornice  as  shown. 

The  roof  joists  of  the  remainder  of  the  building  to  be  of  3sl2 
timbers  of  the  same  material,  spaced  eighteen  inches  center  to 
center,  to  rest  on  a  GslO  wall  plate,  and,  where  possible,  aecnred 
to  ends  of  floor  joists. 

The  roof  of  the  settlement  chamber  to  be  of  the  same  materials. 

Oufmde  walh. 

All  the  outside  walls  to  be  of  brick,  as  shown  in  the  drawings, 
with  joints  neatly  pointed.  Gutters,  etc,,  according  to  drawing, 
and  flashed  with  V.  F.  tin. 

Floors. 

All  the  floor  to  be  of  one  and  one-quarter  inch  plank  of  Norway 
pine,  tongued  and  grooved,  with  floor  timbers  iis  shown  in  the 
drawings.  The  lower  floor  of  the  office  rooms  to  be  of  Geoi^ia 
pine,  seven-eighths  of  an  inch  thick  and  not  more  than  tliree 
inches  wide.  Floor  beams  and  joists  to  be  in  accordance  with 
drawing  No.  4 

WindoiOB  and  doors. 

Window  and  door  frames  and  window-sashes  to  be  of  clear 
white  pine.  Window  glass  of  double  thick  of  size  shown.  All 
windows  and  doors  to  be  fitt«^d  with  locks,  hinges  and  other  hard- 
ware of  a  form  and  quality  to  be   approved  by  engineer.     All 


>  feet  in  Geoi^a  pine,  in 
the  remniDiler  plastered 


^^^BSe  panel  doors  to  be  of  dear  white   pine  one  and  one-half 
^^Sobea  thick  and  all  batten  onus  of  Georgia  pine  two  aiid  one-half 
inches  thick. 

The  interior  of  the  room  marked  "  office  "  on  the  ground  floor 
will  be  wainsooted  for  a  height  of  fivi 
pattern  approved  by  the  engineer,  and 
iritb  a  lime  mortar. 

fVater  tank. 

The  water  tank  to  be  of  atone  20x10x5  feet,  built  oo  top  of 
adjacent  bill  and  covered  with  a  frame  building,  full  size  of  tank 
aad  seven  feet  high  at  eaves,  fifteen  feet  at  peak  as  per  drawing. 
Tbe  outlet  of  the  tank  to  be  a  four-inch  wrought-irou  pipe  and 
extending  a»  hereinafter  described.  Tho  tanks  to  be  fumiahed 
with  soitable  electric  registers  and  gauges  leading  to  the  engine- 
room.     Pump  with  portable  boiler  set  on  one  base. 

Valven  and  fittings. 

This  boiler  to  be  provided  with  one  aafety  valve  one  and  one- 
half  inch  in  diameter,  set  to  blow  at  ninety  pounds  (unless 
otherwise  ordered). 

One  steam  gauge,  six  inches  dial 

One  stand  pipe,  with  large-sized  glass  water  gauge,  fitted  with 
independent  cleaning  pipes  and  valves,  and  three  patent  gauge 

^^^Bfaie  oheck  valve,  one  inch  diameter. 

^^^^fce  stop-valve,  one  inch  diameter. 

^^^HW  blow-off  valve,  two  inches  diameter. 

^^^^■te  necessary  pipes  and  fittings  for  counccting  all  the  above  to 

^^^Vooilers. 

1^^^  Tools. 

One  steel  wrench  fitting  the  liandhole  nnts,  one  tube  scraper 
with  handle,  set  of  fire  tools,  consisting  of  slice  bar  and  hoe,  and 
hose  and  pipe  for  blowing  dust  from  exterior  of  tubes,  to  be 
I      furnished. 

T&il-in<}. 
To  be  tested  and  made  tight  under  a  hydraulic  pressure  of  150 
potinils  per  square  inch. 

Quality. 
All    materials   and   workmanship    to   lie    firbt-claAs    in    every 
particular. 
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Weigkl. 
Approximate  weight,  5,000  poimda. 

Steam  pump. 

Fumisli  and  set  up  one  Duplex  Dean  steam  pump  with  steam 
cylinder  ten  inch,  water  six-inch  and  ten-inch  stroke,  and  make 
suitable  coniiections  with  boiler  and  exhaust. 

Furjiish  and  lay  five  feet  below  the  surfaoe,  a  six-inch  cast-iron 
suction  pipe  to  the  river,  and  construct  entry  chambers  accordiug 
to  directions  of  the  engineer.  Connect  pump  with  water  tank  at 
bottom  with  a  four-inch  wrought^iron  pipe  fitted  with  one  four- 
inch  gate  valve  near  pump.  The  four-inch  force  pipe  to  have  T 
connections  of  the  proper  size,  with  office,  plumbing  and  chemical 
tanks.  Coufitruct  masonry  foundatiou  for  pump,  according  to 
direction  of  engineer. 

Fire  plug. 

Place  on  pump  side  of  valve  one  four-inch  fire  plug,  Stted  with 
gate  valve.  Furnish  200  feet  of  two  and  one-hivlf-inch  best  goal- 
ity  linou  hose,  with  nozzle  and  connections  complete. 


wy 


Pipe  lines. 

Bun  a  two-inch  galvaniaed  iron  pipe  from  convenient  point  OB 

force  main  through  the  main  building ;    connect  this  at  proper 

points  by  means  of   one-inch   wrought-iron   pipe  with    chlorine 

generator,  iron  tanks  and  lime  tanks. 

Centrifugal  pump. 

Furnish  and  set  up  on  pi-oper  masonry  foundation  two  Bald- 
wins ville  Horizontal  Centrifugal  pumps  No.  5,  with  engines. 
Connect  primers  of  pump  by  one-inch  galvauized-iron  pipe,  with 
globe  valve,  to  force  main.  Lay  one  four-inch  line  of  force  and 
one  four-inch  suction  main  along  outer  wall  of  main  building,  and 
connect  tlie  same  as  follows : 

The  suction  main  to  be  connected  by  three-inch  pipe,  furnished 
with  proper  gate  valves  with  each  of  the  four  sludge  pits.  Th& 
bottoms  of  the  suction  pipes  to  be  fitted  with  screens.  The  foroe 
main  is  to  be  connected  by  three-inch  pipe,  with  each  of  the  two 
main  divisions  of  the  settlemeut  tank,  and  supplied  with  valveg. 
All  the  above  pipes  to  be  of  galvanized  iron. 


State  Boabd  of  Heai,th. 
Hoist 
liBh  and  fit  up  one  hand  hoist  selected  hy  engiueer. 


Provide  in  each  tank,  at  place  directed  by  tlie  superintendent, 
one  iron  stairs  from  beneath  tank  covers  to  floor  of  tanks. 


^Fa: 


Plumbing. 
Waler-closel. 


raiab  and  set  up  iu  room  above  office  one  water-closet,  with 
cistern  complete,  and  connect  same  with  water  supply  with  three- 
fourth  inch  AA  lead  pipe.  Furnish  and  net  up  one  "20x36  inch 
cast-iron  aink  in  position  designated  by  superintendent ;  soil  pipe 
to  be  four-inch  cast-iron ;  carried  through  roof  and  extending 
below  ground  inside  of  wall ;  to  be  t-onnected  with  sewer  by  meana 
of  fonr-inch  iron  pipe  at  a  i>oiut  outside  of  building. 

Steam  Heatinq. 
Selllcinent  tanks. 

The  setttomeut  tanks  to  be  heated  by  wait  coils  placed  accord- 
ing to  directions  of  engineer ;  to  consist  of  one  one-half  inch 
»team  pipe  with  two-inch  headers;  the  total  heating  surf  ace  of 
coits  to  be|500  feet,  but  each  coil  to  have  not  more  than  100  square 
(eel  of  surface  ;  the  supply  and  return  mains  t^j  be  of  two-inch 
pipe,  connected  at  tJie  end  with  pipe  of  the  same  size;  all  the 
system  to  be  placed  as  high  as  the  space  will  allow ;  the  main 
riser  f^om  the  boiler  to  have  a  relief  pipe  outside  of  the  valve 
oowiected  with  return. 

Eiii/inc-i-oom. 

To  have  one  cast-iron  vertical  tuba  radiator  of  KM)  square  feet 
Bortace. 

q/fice. 

To  have  two  cast-iron  vertical  radiators  of  fifty  square  feet 
•aoh. 

All  the  above  work  to  be  done  in  such  a  manner  that  it  will 
work  perfectly  at  steam  pressure  of  from  three  to  eighty  pounds. 
The  supply  and  return  to  office  to  be  two-inch  pipe.  All  to  be 
fitted  with  the  necessary  valves  and  other  fixtures. 
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Tram-way  and  dump  cars.  ^^| 

I  Kunisb  Hixtj-pound  rails  olampeil  to  tbp  of  iron  beams  the 
Wlil  I.I  leofTth  n{  tanks  on  each  ttide,  Knils  to  be  laii]  two  feet  to 
eeoleni,  aud  &)!  fastenings,  bearings,  etc.,  necessKry  to  be  provided 
Foratith  two  oue-fourth  inch  boiler-iron  dump  cars  of  one-ton 
cajiacity  each  to  lit  said  track. 

Overhead  tram-rail. 

FumiBh  and  &t  apon  each  side  of  building  overhead  tram-rails, 

OIM  ton  capacity,  with  one  fonr-ton   self-dumping  steel  buckets 

ftml  differential  one-ton  hoisting  blocks,   chains,  etc,  complete. 

The  whole  to  be  so  arranged  ns  to  allow  of  dumping  the  contents 

of  backets  into  the  dump  oars  on  tram-way. 

Pateitlnd  appUanciis. 

Furnish  the  following  patented  apparatus,  with  the  right  to  the 

perpetual  use  of  the  same. 

Iroii  tanks  and  Poweris  chemical  tanks. 

Furniuli  and  set  where  directed  two  2,000-gaIlon  wroughfc-iron 

riveted  tanks,  one-half  inch  plate  for  chemical  reservoirs ;   also, 

Powers'  automatic  chemical  supply  tanks,  with  all  connections 

and  appurtenanoes  complete. 

Lima  tanks. 
Furnish  and  set  two  Powers'  patent  wrought-iron  riveted  lime 
tanks,   10i2xli,   with    automatic   ratchet,   feeding   valve   and  all 
connections  complete. 

Powers'  chlorine  generaltyr. 

Furnish  and  set  four  sets  of  Powers'  patent  chlorine  generators, 
with  chemical  reservoirs  and  connections  to  all  tanks;  also  per- 
forated lead  pipes  on  two  sides  of  all  tanks  ;  each  set  of  generators 
to  be  arranged  so  it  cnu  be  usud  separately  or  collectively,  and  in 
one  or  all  settling  tanks;  supply  all  valves,  pipes,  indicators, 
fastening  and  appurtenances  necessary  to  properly  and  thoroughly 
complete  the  whole. 

Screens. 

Furnish  and  set  four  bar-screens  and  two  mesh-screens  with 
cast-iron  frame,  size  shown  on  plan  ;  bar-screens  to  be  one-half 
inch  bar;  mesh  to  be  one-eighth  inch  wire,  one-inch  mesh,  all 
galvanized. 
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^^^^^^r  "  T"  overflow  rastmgx. 

Vaniah  and  set  two  rjwt-irou  T  overflow  casttnf^B  4sl  feet,  as  . 
dUowii  in  plana,  nnd  furnish  and  set  two  t^n-inch  Kali'ft"'™^'-ii'oii 
Rjwera'  patent  syphoua,  two  twelve-iacb  Powers'  pnteut  sipliono, 
B  shown  on  plaa. 

Iron  valves. 
'nrnish  and  set  eigbt-inoh  brass-trimmed  iron  valves,  with  iron   | 
B  oonnections,  where  shown  on  phiiis  ;  each  valve  bo  fitted  as 
QTlte  readily  opened  or  dosed  from  the  surface  of  tanks. 
'  It  is  the  intention  of  thia  specification  that  the  contractor  shall 
fnmisb  and  fit  up  all  the  necessary  apparatus  to  fully  equip,  ready 
for  practical  operation,  a  complete  plant  of  the  size  shown  for  tbe 
settling,  straining,  chemical  treatment,  and  automatic  diacharf^e  of 
sewerage.     Also,  special  fixtures  for  the  removal  of  the  sludge  to 
drainage  beds,  and  water  from  tanks  as  specified.     All  fixtures 
incidental  thereto  are  understood  to  be  included,  whether  men- 
tioned in  this  specification  or  not. 

AIho  to  furnish  perpetual  license  from  the  patentee  to  nse  in 
tbe  plant  constructed  under  this  agreement  any  or  all  sewage  con- 
fltracdou  patents  held  by  him  or  any  improvement  thereon  which 
lie  may  make. 

Pump- house  specifications. 
The  pamp-house  will  be  built  of  the  size  of  the  sewage  disposal 
building  and  the  50x50  tanks,  as  shown  on  plans,  and  in  accord- 
ance with  the  specifications  therefor,  in  so  far  as  they  refer  to 
itaid  bailding  and  tanks,  including  the  plumbing  and  steam-heating. 
The  depth  of  the  tanks  shall  be  eight  feet  below  the  invert  of 
the  sewer. 

The  following  described  boiler  and  pump  shall  be  furnished 
I  Mt  in  the  boiler-room  : 

Boiler. 
I  contractor  will  furnish   and   set  one  Babcock  &,  Wilcox 
r  tube  boiler  of  twenty-five  horse-power,  with  all  necessary 
k  and  mason  work,  according  to  drawings  and  speciii cations, 
t  said  boiler  with  pumps, 

Sertio}iii. 
t  boiler  to  be  composed  of  six  sections  or  slabs,  each  section 
I  oonposed  of  eight  best  lap- welded  wronght-iron  tubes,  three 
laches  in  diameter,  and  eight  (8)  feet  long,  connected  at  the    I 
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end  by  contmaons  stagger-headers,  or  "np-takes' 
takes ;"  the  tabes  to  be  fastened  therem  bj  beii^ 
tapered  holes. 


Each  ''  header  *'  to  be  provided  with  hand-holes  placed  opposite 
the  end  of  each  tube,  of  sufficient  size  to  permit  the  cleaning, 
removal,  and  renewal  of  a  tnbe  through  the  sama  Each  hand- 
hole  provided  with  a  cap  hastened  with  wronght-iron  bolt  and 
clamp  and  cap-nnt 

Joints. 

All  joints  being  made  tight  without  packing  of  any  kind. 

Connecti4>9L 

The  several  sections  to  be  connected  at  each  end  to  one  steam 
and  water-drum,  and  at  one  end  with  a  mud-drum,  by  means  of 
lap-welded  wrought-iron  tubes,  three  (3)  inches  in  diameter  and 
of  suitable  length,  expanded  into  bored  holes. 

DrtuH. 

The  steam  and  water  drum  to  he  twenty-four  inches  in  diameter 
and  ten  and  one-half  feet  in  length,  maile  of  O.  H.  steel  five- 
sixteenths  inch  thick,  in  three  sheets ;  the  longitudinal  seems 
double-riveted. 

Man-hole^ 

To  have  a  man-hole  in  the  center  sheet  The  heads  to  be  of 
wrought-iron,  with  an  opening  at  each  end  of  drum,  one  for  safety 
valve  and  one  for  taking  off  steam,  three  inches  in  diameter. 

Mud-<lrtim, 

Thft  mud-drum  to  be  of  cast-iron,  twelve  inches  in  diameter  and 
thirty-six  inches  long,  with  one  hanil-liole  and  one  nozzle  for 
blow-off  pipe,  two  inches  diameter. 

Valves  and  fittings. 

This  boiler  to  be  provided  with  one  safety  valve,  one  and  one- 
half  inch  in  diameter,  set  to  blow  at  ninety  pounds  (unless 
otherwise  ordered). 

One  steam  gauge,  six  inches  dial,  one  stand  pipe,  with  large 
sized  glass  water  gauge,  fitted  with  independent  cleaning  pipes 
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valves,  aud  three  patent  gauge  cocka,  one  check-vftlve,  one 
tnoh  diameter,  one  stop-valve,  one  inch  diameter,  one  blow-off 
valve,  two  Inches  diameter,  one  stop  valve,  three-quarter  inch 

teter.     The  oeceRsary  pipes  and  fittings  for  connecting  all  the 
a  to  the  boilers. 
Front. 
e  front  of  this  boiler  to  contain  one  fire  door  with  register, 
one  donble  ash-pit  door,  ami  la-Tf^e  door  for  access  to  the  ends  of  ^ 
ihe  tubes.     All  parts  to  be  ample  in  strength,  joints  fitted. 

Fixtures. 
le  fixtures  for  this  boiler  to  consist  of  a  full  set  of  prate  bars 
with  bearers,  dead  plate  and  girders,  flame  bridge  plates  with 
bolta  and  special  fire  brick  for  lining  the  frame  bridge,  bindery 
and  bolts,  one  ash  and  two  cleaning  doors  for  access  to  the  exterior 
of  tubes  for  cleaning,  one  dam]>er  with  frame,  and  the  requisite  T 
atid  C  bars  for  openings  in  the  walls ;  C'b  and  anchor  bolts  for 

Tooh. 
Doe  steel  wrench  fitting  the  hand-bole  nnta,  one  tube  scraper 
1  handle,  set  of  tire  tools,  consisting  of  alice  bar  and  hoe,  and  ' 
I  and  pipe  for  blowing  dust  from  exterior  of   tubes,  to  be 
ihed. 

TeMtlnff. 
9  sections  and  mud-drum  to  be  tested  and  made  tight  under 
Bydraulic  pressure  of   300  pounds   per  square  inch,  and  the 
I  and  water  drnm  to   be  tested   and  made   tight  under  a 
Iraolic  pressure  of  150  pounds  per  square  inch. 

QKaUtij. 
materials    aud    workmanship   to   be    first-class   in   every 
lUcolar. 

We!(/hl.. 
rproximate  weight,  11,000  pounds. 

B  pnmp  shall  be  a  duplex  Deaue  pump  12x14x18,  with  special 
3  as  shown  tin  drawings. 

a  necessary-  valves  an<l  pipes  shall  be  furnished  and  set  bo  as 
leot  the  pump   to  the  pump-well  and  force  main  by  eight- 
|i:SttCtion  and  force-pipes. 
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All  of  tlie  work  shall  be  completed  so  as  to  issare  the  pn^iVV 
vorking  of  the  boilers  and  pump,  aod  all  rubbish  Temoved  from  ^ 
the  works  or  adjacent  grounds. 

Wit  B.  LANDRETH,  ^J^^ 

Jiint  26.  Vm.  hB 

CONTRACT  FOB  THE  CONSTRUCTION   OF  SEWERS  AT 
WHITE  PLAINS,  WESTCHESTER  COrNTY.  N.  T. 

This  Bgreement,  mmlo  and  conclnded  this  ....  day  of ,        J 

1889,  by  and  between  the  board  of  trnstees  of  the  village  of  White 
Plains,  N.  Y.,  of  the  first  i)art,  hereinafter  called  the  board,  and 

,  of  the  second  part,  hereinafter  called  the 

contractor,  witnesseth  : 

I.  The  said  party  of  the  first  part  has  let  and  awarded  to  the 
party  of  the  second  part,  and  in  consideration  of  the  covenants 

and  agreements  herein  contained  and on 

the  part  of  the  party  of  the  second  part  to  be  kept  and  performed 

by - ,  hereby  does  let  and  awanl  to  the  said 

party  of  the  second  part  the  contract  for  famishing  all  materials 
and^ labor  retioired  for  the  construction  of  that  portion  herein 
described,  of  a  system  of  sewers,  sewage  disposal  works,  and 
pamp-honse,  in  the  village  of  White  Plains,  N.  T.,  according  to 
the  plans  and  specifications  on  file  in  the  office  of  the  clerk  of  the  i 
board  of  trustees  of  said  village.  ^ 

And  the  said  party  of  the  second  part,  in  consideration  of  the 

letting  and  awarding  to ,  of  this  work  and 

contract,  and  in  consideration  of  the  payment  hereinafter  men-        , 

tioned  to  be  made  to ,  by  the  party  of  the 

first  part  and  nndor  penalty  expressed  in  a  bond  for • 

thonsand  dollars  with  sureties  appro^-ed  by  the  board  of  tnisteeB, 
bearing  even  date  with  these   presents  and   hereunto   annexed, 

hereby  agree at own  proper  cost  and 

expense  to  do  all  the  work  and  furnish  all  the  materials  hereinafter 
Bet  forth  for  the  proper  construction  of  a  system  of  sewers  com- 
plete, sewage  disposal  works,  and  pump-house,  aud  to  fnmish  and 
complete  the  same  on  or  ln<fore  the  first  day  of  January,  1890. 
The  work  shall  bo  t>e^uu  witliiii  ten  days  after  notice  to  that  effect 
haa  been  sent  to  the  contractor  by  the  board.    The  sewers  oa 
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Lexington  aTennes  shall  be  completed  by  September 
15, 1889. 

2.  And  the  party  of  the  second  pari  (nrtber  agrees  that  should 
kwork  of  construction  not  be  completed  by  the  time  aforesaid, 
lar^  of  the  first  part  shall  have  the  right  to  employ  men  and 
I  materials  and  complete  the  same.     Should  the  cost  of 
k  vork  and  materials  be  less  thaii  the  same  tignred  at  contract 

t,  the  difference  shall  be  paid  to  the  aforesaid  part of  the 

nd  part  by  the  said  party  of  the  Srst  part  But  should  the 
I  be  more  than  the  contract  prices,  the  dijferenoe  of  cost  shall 
idedacted  from  any  money  due  the  part ....  of  the  second  part 
I  the  party  of  the  first  party ;  or  ahonld  the  money  dne  or 
bed  prove  insufficient,  tfa^  same  will  be  a  char^  upon  the 
3  acoompanying  this  agreement 

k  And  do  further  agree  that  the  said  trustees  shall  be  and  are 
iby  authorized  to  appoint  a  chief  engineer  of  said  sewer  worka, 
(may  appoint  such  assistauUt  and  inspectors  a^  may  be  nec«8- 
f  io  inapect  the  works  to  be  done  under  this  agreement  and  to 
p^thM  the  same  strictly  corresponds   with  the  apecifieationa 

i  atmesed. 

V  To  prevent  all  disputes  and  litigation  it  ia  further  agreed  by 

I  between  the  parties  to  this  contract  that  the  engineer  of  said 

B  Plains  sewer  works  shall  in  all  cases  determine  the  amoonts 

k  to  be  done  which  are  to  be  paid  for  nnder  this  contract, 

»  sball  decide  all  qaestious  which  mnj  arise  relative  to  the 

It  of  this  contract,  on  the  part  of  the  contractor,  and  his 

I,  directions,  and  decisions  shall  be  final  and  conclusive. 

i  approsimate  amount  of  work  to  be  done  is  shown  on  a 

B  map  and  certain  profiles,  filed  in  the  office  of  the  clerk  of 


e  1]OM^  reserves  the  right  to  increase  or  diminish  the  amount 
It  to  be  done  under  this  contract  to  any  extent  not  greater 
Eone-half  of  the  money  value  of  the  entire  work. 

B  party  of  the  second  part  shall  perform  such  extra  work 
ler  may  deem  necessary  for  the  proper  completion  of 


t  engineer  shall  estimate  the  aetnal  cost  of  snoh  extra 

il^i&t  the  addition  of  fifteen  per  cent  as  profit  and  the  com- 

i  for  wear  of  tools.     But  no  single  piece  of  extra  work. 

It  ihe  money  value  is  more  than  fifty  dollars,  shall  be  done 

10 
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by  the  coutractor,  except  under  the  direct  order  ot  the  boaidIV 
trustees  and  communicftted  to  him  through  a  written  notice  &om 
the  clerk  of  said  board.     No  work  that  cau  be  classified  or  paid 
lor  under  this  contract  shall  be  classed  as  extra  work. 

It  18  uuderBtood  that  whenever  "  specifications"  are  mentioned, 
the  specifications  adopted  by  said  board  on  lile  in  their  office  are 
referred  to  of  which  a  copy  is  hereunto  annexed,  which  are  also  a 
part  of  this  contract. 

Pavmentb  How  Made. 
8.  Cash  payments  will  l>e  matlo  monthly  on  the  estimate  of  the 
flUKinoor  oqmvl  to  uiglity  per  cont  of  tlie  work  done  during  that 
time  at  contract  prices.  Tho  en^neer  will  only  include  iu  his 
monthly  estimate  such  work  as  ia  completed  and  left  in  a  neat  and 
paHsnblo  oouditioit  to  be  hert>inafter  mentioned.  Ten  per  cent 
will  be  paid  the  contractor  on  the  completion  of  the  work  when 
certitii^d  to  by  tlio  eii^iueur  and  accepted  by  the  board  of  trustees, 
and  on  the  prosentatiou  of  a  oertilioate  from  the  street  committee 
of  Haiti  board  of  trustees  that  the  roadways  are  in  a  good  con- 
dition. The  remaining  teu  per  cent  subject  to  the  conditions 
heroinivftiT  mentioned,  will  bn  paid  six  months  thereafter. 

EKPAIIIB  to   SlIBFACK  OF  STHRTTS. 

II,  If,  at  any  time  after  the  completion  of  the  work  and  ac< 
tauou  by  the  triiHtueH  and  before  the  date  ou  which  the  payment 
of  the  lUiat  Uni  per  cont  is  to  l>e  made,  tlie  surface  of  the  streets 
or  any  part  of  llie  work  herein  contracted  for  should  require 
lepaini,  the  trunteet*  shall  notifythe  contractor  to  make  such  repairs, 
either  in  porson  or  by  mail.  Should  the  contrnctor  fail  to  make 
th*}  repairs  ruiiuired  within  teu  days  after  the  date  of  such  notice, 
fche  hoard  of  trustoim  shall  oauKi^  tbe  said  repairs  to  be  made  and 
the  cost  thereof  shall  bo  deducted  from  the  retained  ten  per  cent. 

10.  And  the  said  trustees  hereby  lu^rse,  u}>ou  the  expiration  of 
the  said  period  ot  six  mouths,  provided  that  the  work  shall  at  the 
time  be  in  good  order,  and  provided  no  claims  or  demands  shall 
have  been  matle  uj^on  said  lirst  party  by  reason  of  or  growing  out 
of  said  work,  that  the  said  part  ....  of  the  second  part  shall  be 
entitled  to  receive  the  whole  of  such  part  of  the  sum  last  afore- 
said as  may  remain  after  tlie  evpeiiso  of  making  the  said  repairs, 
in  the  manner  aforesaid,  shall  have  been  paid  therefrom. 


a 


M 


State  Board  o^  Health.  75 

BispoNsiBiLrrT  of  Contraotob  fob  Claims. 

IL  It  is  agreed  that  the  said  contractor  shall  hold  the  said 
boftfd  of  trustees  harmless  against  all  claims  for  labor  done  or 
materials  famished  on  account  of  this  contract,  and  shall  furnish 
satisfactory  evidence,  whenever  called  upon  to  do  so,  that  all  such 
daims  have  been  paid. 

Responsibility  of  Contbactob  fob  DAMAOEa 

12.  The  contractor  shall  be  responsible  for  all  damages  to  life 
or  property  due  to  work  performed  by  him  in  the  construction  of 
file  sewers,  and  shall  indemnify  and  save  harmless  the  said  trus- 
teea  and  from  all  suits  or  actions  of  every  name  and  description 
bfonght  against  the  said  trustees  for  or  on  account  of  any  damages 
received  or  sustained  by  any  party  or  parties  by  or  from  the  said 

part of  the  second  part, servants  or  agents,  in  the 

construction  of  said  sewers,  or  by  or  in  consequence  of  any  negli- 
gence in  guarding  the  same,  or  any  improper  materials  used  in  its 
eonstmction,  or  by  or  on  account  of  any  act  or  omission  of  the 

laid  part of  the  second  part  or agents,  and  for 

Die  faithful  performance  of  this  contract  by  the  part ....  of  the 
lecond  part ;  and  the  said  part ....  of  tlie  second  part  hereby 

iarther  agrees  that  so  much  of  the  money  due  to 

Older  and  by  virtue  of  this  agreement,  as  shall  be  considered 
leoeasary  by  the  said  trustees,  may  be  retained  b}'  the  said  party 
olihe  first  part  until  all  such  suits  or  claims  for  damages,  as 
rfnesaid,  shall  have  been  settled  and  evidence  to  that  effect 
brnished  to  the  satisfaction  of  the  said  trustees. 

FoBCE  Insuffk^ient. 

13.  If  the  engineer  should  at  any  time  be  of  the  opinion  that 
Ike  work  is  unreasonably  or  unnecessarily  delayed  or  that  the 
ttntmctor  is  not  on  his  part  fulfilling  this  contract,  or  that 
Ae  ibrce  employed  is  not  sufficient  to  complete  the  work  within 
fc  time  herein  provided  and  should  so  certify  to  party  of  first 
fut  in  writing,  the  said  first  party  shall  thereupon  require  said 
Mmd  party  to  proceed  without  delay  with  such  force  as  they 
Aall  direct,  and  in  case  of  his  refusal  or  neglect  to  comply  with 
Hdi  requirement,  the  said  first  i)artv  may  take  })osses8iou  of  and 
JMiplete  the  work  at  the  expense  of  said  contractor  as  herein 
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provided  in  case  of  failure  to  complete  the  work-  Bat  should ttv 
work  be  delayed  or  interrapted  by  order  of  the  tmstees,  after 
the  aerrioe  of  saoh  notio«.  the  contractor  shall  be  entitled  to  an 
extension  of  time  equal  to  the  time  of  such  ioterruptiou  or  delay, 
which  shall  be  defcerrained  by  the  engineer ;  the  time  of  begin- 
ning, rate  of  progress,  and  time  of  complelioa  being  essentia] 
oonditions  of  this  contract;  and  if  the  contractor  shall  fail  to 
complete  the  work  by  the  time  above  specified,  the  sum  of  twenty- 
five  dollars  per  day  thereafter,  until  such  oompletion,  shall  be 
dedacted  from  the  moneys  payable  under  this  contract  The 
snm  shall  be  in  addition  to  any  penalties  otherwise  specified,  and 
shall  be  paid  by  said  party  of  the  second  part  to  the  party  of  the 
first  part,  in  the  event  of  a  failure  to  complete  said  work  as  herein 
agreed,  and  io  no  event  as  a  penalty,  but  to  the  full  amount 
thereof,  and  in  addition  to  any  other  dam^es  sustained  or  ^rreed 
apon. 

Ko  Chabos  fob  Delats. 
14.  No  charge  shall  be  made  by  the  contractor  for  hindrances 
or  delays  from  any  cause  during  the  progress  of  any  portion  of 
the  work  embraced  Id  this  contract 

No  Vabution  in  Prices, 

16.  No  variation  from  the  regular  prices  made  in  tlie  proposal 
will  be  allowed.  The  trustees  will  not  consider  themselves  bound 
to  notify  or  inform  contractors  where  material  that  is  hard  or 
expensive  to  excavate  occurs  or  will  l>e  liable  to  be  encountered. 

IR.  The  said  part....  of  the  second   part  hereby  agree   that 

will  give persona]  attention 

to  the  tnUillment  of  this  contract,  and  that will  not  sub- 
let the  aforesaid  work,  but  will  keep  the  same  under 

control,  and  that   will  not  assign  by  power  ol  attorney,  or 

otherwise,  any  portion  of  the  said  work,  unless  by  and  with  the 
previous  consent  of  the  tmstees,  to  be  signified  by  indorsemeot 
on  this  agreement 

17.  And  the  said  part of  the  second  part  hereby  agree  to 

receive  the  following  prices  as  full  compensation  for  furnishing 
all  materials,  and  for  the  use  of  tools,  forms  and  other  imple- 
ments, and  for  all  labor  in  moving  materials  and  executing  all  the 
work  contemplated  in  this  contract,  for  all  bailing  and  draining, 
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[  for  all  loss  or  damage  arising  out  of  tlie  oattire  of  the  work 
^rBsaid,  or  from  the  action  of  the  elements,  or  from  any  onfore- 
seea  obstructious  or  dilHcultiiL-^  which  luay  be  encountered  in  the 
ptoHecation  of  the  same ;  and  for  all  risks  of  every  deacription 
coDQected  with  the  work ;  and  also  for  all  expenseB  incmred  by 
or  to  coDsequeace  of  the  suspension  or  discontiDuaDce  of  eaid 
work  —  in  case  the  trustees  shall  so  direct  —  and  for  well  and 
faithfully  completing  the  work,  and  the  whole  thereof  id  the 
manner  and  according  to  the  plans  and  specifications  and  the 
requiremiints  of  the  engineer  under  them  for  the  following  prices, 
b>-wit : 

For  each  foot  of  twenty-fonr-inch  iron  pipe  sewer  complete, 
Pot  each  foot  of  twenty-fonr-iuch  vitrified  pipe  sewer  complete, 
For  each  foot  of  eighteen-inch  vitrified  pipe  sewer  complete, 
For  each  foot  of  fifteen-tuch  vitrified  pipe  sewer  complete. . . 
For  each  foot  of  twelve-inch  vitrified  pipe  sewer  complete. . . 

For  each  foot  of  ten-inch  v^t^ified  pipe  sewer  complete 

For  each  foot  of  ei^ht^inch  vitrified  pipe  sewer  complete. . . . 
For  each  foot  of  fonr-inch  vitrified  house  sower  complete  .  , . 
For  each  foot  of  eight-inch  vitrified  house  drain  complete . . . 

For  each  foot  of  eight-inch  iron  force  main  complete 

For  the  disposal  works  complete 

For  the  pumping  works  complete 

For  each  man-hole  complete 

For  each  flaah-tank  complete 

For  each  lamp-hole 

Id    witness   whereof,   the   parties   heretofore   mentioned   haTe 

hereunto  set  their  hands  and  seals  on  the day  of 

in  the  year  one  thousand  eight  hundred  and  eighty-nine. 
(Signed.)  


Trustees. 
Contractor. 
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NonCE  TO  CONTRAOTOBS. ' 

No 

Sealed  proposals  for  the  constrnction  of  sewers,  sewer  appnr- 
teuances,  and  sewage  disposal  works,  in  the  village  of  White 
Plains,  N.  Y.,  will  be  received  at  the  office  of  L.  C.  &  W.  P.  Piatt, 
White  Plains,  N.  T.,  and  should  be  addressed  to  Ffarrington  M. 
Thompson,  clerk  of  the  village  of  White  Plains,  and  the  said 
board  of  trustees  of  said  village  will  meet  at  8  o'clock  in  the 
evening  on  the  22d  day  of  July,  A.  D.,  1889,  at  the  village  rooms, 
Grand  street,  in  said  village,  to  open  said  bids. 

The  work  to  be  done  is  shown  on  a  sewerage  map  and  plan  on 
file  in  the  office  of  said  clerk,  and  must  be  in  accordance  with  the 
specifications  accompanying  said  map  and  plan. 

The  work  will  comprise  in  general  the  following  quantities : 

Qnaniiixc^  of  material  and  labor. 

Feet. 

Twenty-four-inch  iron  pipe  outlet 6,400 

Twenty-four-inch  vitrified  pipe  outlet 3,600 

Eighteen-inch  vitrified  pipe  sewer 920 

Fifteen-inch  vitrified  pipe  sewer 5,682 

Twelve-inch  vitrified  pipe  sewer 2,400 

Ten-inch  vitrified  pipe  sewer 4,597 

Eight-inch  vitrified  pipe  sewer 36,224 

Eight-inch  vitrified  pipe  drain 11 ,576 

Eight-inch  iron  pipe  main 3,200 

Man-holes 97 

Flush-tanks 52 

Lamp-holes 24 

Sewerage  works  complete. 

Pump-house,  pump  and  boilers  complete. 

Feet. 

Outlet  iron  pipe,  twenty-four-inoli 6,400 

Outlet,  vitrified,  tweuty-four-inoh 3,600 

William  street,  eighteen-inch 920 

Spring  and  North  Spring  street,  eight-inch 1 ,850 

Lexington  avenue,  eight-inch 1 ,850 

Lexington  avenue,  ten-inch 977 

Hamilton  avenue,  eight-inch 2,725 

Barker  avenue,  eight-inch 1 ,  642 

Mott  street,  eight-inch 700 
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Feet. 

New  street,  eight-inch 400 

Martine  aTenne,  eight-inch 1  ,o50 

Martine  avenne,  fifteen-iuch 165 

Fisher  avenue,  fifteen-inch 350 

Fisher  avenue,  eight-inch 440 

Fisher  avenue,  ten-inch 1 ,090 

Post-road,  fifteen-inch 1 ,400 

Post-road,  eight-inch 1 ,800 

Davis  avenue,  eight-inch 390 

School  street,  eiglit-inch 608 

Railroad  avenue,  fifteen-inch 753 

Bailroad  avenue,  eight-incli 2,600 

Chatterton  Hill  road,  eight-inch 1 ,800 

Broadway,  eight-inch 5 ,050 

Broadway,  fifteen-inch 400 

Mamaroneck  avenue,  fifteen-inch 1 ,  314 

Mamaroneck  avenue,  ten-inch 630 

Church  street,  eight-inch 1 ,  450 

Cottage  place,  eight-inch 460 

Court  street,  eight-in(»h 950 

Grand  street,  eight-inch 900 

Grove  street,  fifteen-inch 550 

Grove  street,  eight-inch 1 ,250 

Winchester  avenue,  fifteen-inch 750 

Winchester  avenue,  eight-inch ...    500 

Brookfield  street,  eight-inch 2 ,002 

Central  avenue,  ten-inch 1 ,900 

Orawanpum,  eight-inch 1 ,432 

Madison  avenue,  eight-inch 820 

West  Madison  avenue,  eight-inch 1 ,432 

Highland  park,  eight-inch 805 

Home  street,  eight-inch 500 

East  Washington  street,  eiglit-iuch 500 

Westchester  avenue,  eight-inch 3 ,  100 

Lake  street,  eight-inch 1 ,250 

Barker  avenue,  eight-inch 500 

Warren  street,  eight-inch 400 

Kensico  avenue,  eight-inch 1 ,750 

OaUet  liake  street  to  Westchester  avenue,  twelve-inch. .  2,400 
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Each  proposal  shall  be  signed  by  the  bidder  and  accompanied 
by  a  certified  check  or  cash  to  the  amount  of  $2,000,  made  paya][)le 
to  the  board  of  trustees,  conditioned  upon  the  execution  of  the 
required  contract,  and  the  required  bond  for  the  faithful  per- 
formance of  the  terms  of  the  contract  in  case  of  award. 

The  person  or  persons  to  whom  the  contract  may  be  awarded 
will  be  required  to  appear  at  the  above-named  office  with  the 
sureties  offered  by  him  or  them,  and  execute  the  contract  and 
bond  within  five  days  from  the  date  of  the  award ;  and  in  case  of 
failure  or  neglect  so  to  do,  he  or  they  will  be  considered  as  having 
abandoned  it,  and  as  in  default  to  the  board  of  trustees. 

Permission  will  not  be  given  for  the  withdrawal  of  any  bid  or 
proposal  after  the  same  has  been  opened  by  the  clerk  of  said 
board. 

The  adequacy  and  sufficiency  of  the  securities  offered,  are  to  be 
determined  by  said  board. 

All  proposals  must  be  on  blanks  furnished  by  said  board  and 
all  other  bids  will  be  considered  informal 

Each  proposal  must  cover  the  entire  work,  and  no  partial  bids 
will  be  received. 

The  prices  stated  are  to  cover  the  expense  of  furnishing  all 
materials,  tools  and  labor,  for  completing  the  work  aforesaid,  in 
conformity  to  the  contract  and  specifications  prepared  for  the 
same. 

The  amount  of  the  security  will  not  be  less  than  one-half  of  the 
estimated  value  of  the  work.  The  board  of  trustees  reserve  the 
right  to  increase  the  amount  of  security,  after  the  proposals  are 
opened,  to  any  sum  not  exceeding  the  amount  of  the  cohtraci 

The  estimated  quantities  are  approximate,  and  the  board 
reserves  the  right  to  increase  or  diminish  the  same,  as  may  in 
their  judgment  be  necessary. 

The  board  of  trustees  reserve  the  right  to  reject  any  or  all  bids. 

(Signed,)  

President  of  Board  of  Trustees. 


Engineer, 
WHriE  Plains,  K  Y.,  A.  D.,  18      . 
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rKoi\n>vus. 

Pn>po8als  for  tho  ^^^ustruotioii  ot  sowors.  s^owor  n|»|Miil«MuuuHm 
and  sewage  disposal  works,  for  uiul  in  tho  villtt^o  of  Wluto  IMiUiti, 
N.  Y. 

Made  by . . 

Residing  in 

To  the  board  of  truftteeit  of  tbv  lulhujv  of  WhUr  l*loiuH,  A'.   )'. 

tli»  lininliy  i|iM»liiin  {\u\\ 

Mitt  iiiily    |iniMiiii 

interested  iu  this  proposul,  nnd  thiit  no  nlltt^r  pnihon  \\\m  tiny 
interest  in  this  proposal,  or  in  th<^  <!on tract  propuMnil  Iti  Im  lulo«n  , 
that  it  is  mad(3  without  any  conniM^tion  with  jiny  ol.hiw  ptjMnn, 
persons  or  firm  making  ])ropoHalH  for  th<«.  >\iv\i\\\  work,  luiil  im  hi  fill 
respects  without  collusion  or  fraud. 

And do    .       fuf  t.hci  diw'liif  1^  Unit 

Dii  person  acting  for  itv  in  tho  employ  of  Mh-.  villupri*.  of  VVIiiht 
Plains  is  directly  int<'r^rst<rd  in  UiIh  pf-opoit;il. 

And do.        fiifth'.f  d</  |<iif.  \]\aS. 

..  .have  carefullv  examiji»*d  t)i»r  iirft^nAA  on  //hi'h  Mi<-    ^^tiia*.  lu* 

to  be  perf'.'riiir'l •',;;<■./  ifi'#ih/#ri't  m*'^  hnttt 

of  coniri*et.  iL  1  l:.r  Ir^i'*!..:/-?  'o  ;.!  i-'.'r;^*':  */*'.  .:.i.r/.' ,  *it,f\  *.»..*» 
will  coi-irv::  :•.  :i.-:-.r.-   -..  *..•:  r.'.-iV  .-.^t  ■■,  v.'..  •.  .:..']  ;..s'.'  /' o  i*r''J 
10  :j^r:  »rL-  al  ;     ■  ;-..■.->   v.-:    «•..-/:    •• ;  .•.•■;   v,  ...  >.,-    ///,////   //, 

V"     I         •.  •  •  li..    *         ...     .      •  ■    - '  w      '.•     t    ,     /  '  t  .1  '/f' 

AL'i  ti.". -i- -■-      •  ■      -  -  :        -  •■   ■'  •*'  '  '/ 

m 

\\*  L  '.— r    "...»--  ".■''..■ 

F    •    -r-t-   L-     -     ■    '  *    ■    ■         ■         •   •  ■       ■  .•      ■.     1-   ■  ■         ... 

F:r  ^i-  -    :  •  -  -  ■  ■'.■..         .*      •.      • 

"  'P  -  *.      •     ■  ■        •  -        .      •  .   •  «* 

r  .  -   ■  .  . 
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For  eaoh  foot  ot  eif^lit-inch  vitrifieil  house  drain,  t-ompleta,   I 
For  each  foot  of  cif;ht-iiiL'h  iron  force  main,  complete. 

For  tiie  ilisposivl  works,  complete 

For  the  pumping  works,  complete 

For  each  man-hole,  complete 

For  each  flnsh-tanli,  complete , , 

For  each  lamp-hole . . , 

The  above  prices  are  to  be  for  the  work  complete,  and  are  also 
to  include  the  cost  of  doing  all  other  work  required  by  the  plan 
and  specifications,  or  appertaining  thereto. 


Bated  at.. 


as  principal. 


'White  Plains  SEwsaa 
Bond. 

Know   ALL   MEN   BY   THESE   PREBENTfl  : 

That  we, 


and 

as  snretiea,  are  fii'mly  held  and  bound  unto  the  board  of  trustees 
of  the  village  of  White  Plnins,  N.  Y.,  their  successors  and  assigna, 
for  which  payment  well  and  trolj  we  bind  ourselves,  our  heirs, 
executors,  administrators,  jointly  and  severally,  firmly  by  these 
presents,  sealed  with  our  seals,  dated  the day  of 18. . 

Whebeas,  the  said , 

ha.,   entered  into  a  contract  with  the  board  of   trustees  of  the 

village  of  White  Plainp,  N.  Y.,  bearing  date  the of 

18     ,  and  hereto  annexed  : 

Now  the  condition  of  this  obligation  is  such  tliat  if  the  said 

shall  well  and  truly  keep  and  perform  all  of  the  terms  and  oon- 

ditions  of  the  said  contract  on part  to  be  kept  and  per- , 

formed  and  shall  indemnify  and  save  harmless  the  said  board  of 
t]-nstees  and  the  village  of  White  Plains  as  herein  stipulated,  then 
this  obligation  shall  be  of  no  effect,  otherwise  it  shall  remain  in 
full  force  and  virtue. 

[SEAL.]  

Sealed  and  signed  in  the  presence  of 


il 


State  Bo*ed  op  Health. 

Declaration. 
i  DDtlBrsigned 

1  for  himself,  doth  declare  and  affirm  that  he  is  a  resident  as 

Motively  stated  above,  and  is  wortli  not  leas  than 

dollars  over  and  above  all  hia  debts  and 

ilities  and  property  by  law  exempt  from  eseuutiuns  and  that 
r  each  execnted  the  aboye  bond. 


RKPORT  ON  POriLUTION  OF  BRONX  RIVER. 

White  Plains,  N.  Y.,  Juli,  11,  1889. 
BaU-h,  M.  D.,  Secretory  SMe  Board  of  Health,  Albany,  N.  Y.: 
'S&B  Sib. —  111  response  to  your  tclepram  of  yeatarday  I  have   ■ 
ly  examined  the  Bronx  river  below  Whit©  Plains,  with  refer- 
to  its  us©  for  drinking  pnrposes.     I  have  had  interviews  with 
occupants  of  nearly  half  the  buildings  on  the  banks  of  tiie 

with  the  follrtwinR  result: 
.t  Tuckahoe  an  arm  of  the  river  is  used  as  an  ice  pond.  Below  . 
pond  the  sti-oam  is  still  further  polluted  by  the  discharge 
a  rubber  factory  and  by  several  bams  and  privies.  The 
doos  not  use  the  water  for  potable  purposes.  At  Bronxville 
lery  uses  the  water  from  a  well,  and  also  has  a  conuttction 
two-inch  pipe  with  the  Bronx.  The  water  is  used  by  the 
otieratives  at  times  in  the  cooler  seasons  when  it  happens  to  be 
more  uouveuieDl  than  the  well.  It  is  not  used  for  drinking  pur- 
poses in  summer  on  account  of  its  warmth.  The  engineer  at  the 
lannery  informed  me  that  he  formerly  lived  on  the  bonk  of  the 
atream  above,  and  that  he  had  then  used  the  water  for  domestic 
purposes,  bat  had  stopped  using  it  before  ho  removed  from  the 
house  on  account  of  the  filth  which  he  knew  wivs  thrown  into  it  at 
White  Plains  and  other  places.  The  stream  is  here  still  further 
polluted  by  barns,  privies  and  refuse  from  the  tanuerj-.  Mount 
Vernon  has  a  water  supply  obtained  from  another  source.  The 
Lver  is  here  polluted  by  drains,  barna,  privies  and  discharge  from 


jver 
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factories.  At  Woodlawn  I  found  one  house  where  the  water  was 
used  sometimes  in  winter.  They  "  would  not  use  it  in  summer ' 
for  drinking.  It  is  also  warmer  than  the  spring  water  they  can 
use,  but  is  more  conyenient  of  access.  At  Bronxdale  there  are 
two  mills,  one  a  bleachery,  whose  discharges  discolor  the  water 
considerably.  The  ponds  abov6  these  mills  were  formerly  used 
as  ice  ponds,  but  they  now  belong  to  the  Bronx  Biver  Park,  and 
their  use  is  said  to  be  prohibited  by  the  park  commissioners. 
The  water  is  not  used  in  the  mills  for  drinking  except  possibly  in 
winter  by  some  one  because  it  is  a  little  more  convenient  than  the 
welL  At  West  Farms  are  two  mills  whose  pond  was  also  used  as 
an  ice  pond,  but  this  use  has  also  been  prohibited  by  the  park 
commissioners.  It  is  possible  that  the  people  in  j)erhaps  as  mtoy 
as  half  a  dozen  houses  not  visited  use  the  water  to  some  extent 
for  household  purposes. 

From  my  observation  of  the  condition  of  the  creek  running 

through  White  Plains  I  am  disposed  to  think  that  the  condition 

of  the  water  in  the  river  will  be  improved  by  the  construction  of 

the  system  of  sewers  and  the  attendant  purification  of  the  sewage 

'before  discharge  into  the  river. 

BespectfuUy  submitted. 

CHABLES  C.  BBOWN, 

GivU  Engineer, 


PLANS 


pwerage  of  the  Village  of  Waterville. 


Report  op  W.  B.  EniEn,  Enqinber. 
B  President  and  Tnistccs  of  the  Village  of  WaterviUe : 

XMSS.  —  Having  completed  the  aurveyB  of  the  village  for 
»m  of  sewers.  I  hereby  submit  the  following  report  in  oon- 
Uon  with  the  map  and  profiles  of  the  several  Btreets  vithin 
Cuorpomtjon. 

I  map  shows  the  line  and  rlirectiou  of  sewers,  location  of 

l^boles,  and  general  cuntoiir  levels,  which  latter  have   been 

1  hi  the  center  of  tlm  streets  at  regular  intervals  of  100  feet 

teoer. 

\  frreat  deal  of  extra  work  has  been  done  to  ascertain  eleva- 

f  in  fields  aside  from  streetfi. 

i  profiles  show  the  present  surface  of  the  streets  by  the 

k  shaded  Hues,  the  grade  of  thu  ct^nter  of  the  sewers  by  red 

bilinflH,  and  the  location  of  the  man-holes  and  Hush-tauks  by 

I  vertical  linos.     The  dotted  black  lines  denote  grades  that  I 

I  recommend  for  the  surface  of  the  streets  on  which  they 

Irawn.     These,  if  adopted,  would  be  beneficial  in  many  ways, 

)lly  in  the  case  of  walks  and  fences  which  should  be  per- 

jl^nUy  fixed  with  respect  to  certain  uniform  and  established 

In  the  shaping  of  the  several  streets,  if  these  lines  were 

wed,  they  wnuld  be  graded  by  making  all  repairs  by  cutting 

i  and  filling  depressions  until  all  would  be  brought  to  their 

Motive  grades,     I  have  designed  all  sewers  to  carry  the  waste 

'  from  sinks,  laundries,  bath  rooms,  etc.,  as  well  as  all  i-oof 

',  but  not  surface  watar  from  the  streets,     I  recommend  to 

Ith©  outlet  as  planned,  with  a  storm  overflow  in  the  future, 

I  buy  a  piece  of  land,  say  one  acre,  to  put  in  precipitation 

I  to  filter  the  sewage,  as  this  will  eventually  have  to  be  done. 

I  long  time  to  come  the  small  amount  of  sewage  will  do  no 

I  ilie  stream  running  oa  it  does  over  a  rooky  bottom  for 


88  Tbhth  Annuai,  Repobt  ofthe 

several  miles  ami  tliere  is  no  plj^ce  that  takes  water  from  it  before 
it  reaches  Albany. 

The  topography  of  the  village  is  such  that  aewers  are  needed 
very  much,  and  fortunately  all  sewers  will  dtacharge  into  one 
oRtlet  near  the  bnaineas  center,  making  only  one  trunk  sewer 
necessary. 

The  SPwer  on  Main  street,  from  Mill  street  to  the  junction  of 
Sanger  street  and  Tower  avenue  aewers  for  500  feet  ahonld 
be  assessed  on  Main,  Sanger,  Madison,  Cross  street  and  Tower 
avenue,  as  all  these  empty  into  it  The  sewers  on  Bacon, 
Union,  Hooker  street  and  Stafford  avenue,  will,  of  necessity,  have 
a  separate  outlet  to  connect  with  the  main  trunk  sewer  at  Mill 
street  This  same  outlet  or  connecting  IJuk  must  finally  take  the 
sewage  from  the  most  of  Kim  and  Conger  streets,  and  mu  nearly 
as  shown  by  the  dotted  line  on  the  map. 

The  main  sewer  from  Main  street  through  Mill  street,  should 
be  paid  for  hy  the  village,  as  all  other  sewers  flow  directly  into  it 
or  nearly  so,  at  its  heath 

For  some  time  to  come  the  surface  water  on  White  street,  or 
most  of  it,  and  Main  street,  can  run  into  the  sewer. 

I  also  recommend  that  your  present  drains  be  fitted  witli  good 
catch  basins  and  trapped,  as  some  emit  a  strong  st«nch. 

There  should  be  a  change  in  the  drainage  of  the  lani|  lying 
between  White  street  and  Putnam  avenue,  as  at  present  it  forms 
three  distinct  cess-pools,  as  it  were,  and  is  very  injurious  to  the 
public  health. 

In  this  connection  I  will  speak  of  the  pollution  of  the  wells  in 
the  village.  The  streets  are  all  located  in  such  a  way  as  to  have 
every  well  contaminated  from  the  surface,  with  only  one  excep- 
tion, that  1>eing  the  small  ridge  north  of  Tower  avenue  and  veet 
of  brook. 

The  surface  drainage  passes  from  B.  Tower's  bams  acrosa 
Tower  avenue,  thenco  across  to  Madison  street,  thence  along  the 
.low  land  at  trotting  park,  taking  also  the  drainage  from  Curtis 
and  Terry's  farms  across  to  Sanger  street,  and  all  wells  in  its  path 
receive  their  share  of  pollution. 

A  number  of  stables  and  outbuildings  also  add  to  the  impuritieB 
in  the  wells  between  Madison  and  Sanger  streets. 

The  eastern  and  southern  portion  are  affected  as  follows  : 

Starting  on  Livingston  and  Burdick  hills,  the  drainage  flows  to 
White  street  at  livingston  street,  thence  crossing  the  path  of 
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9  and  oiitltuildiiipa  to  South  street,  where  it  turns  and  aweepB 
3  Whitf  street  and  Pntuara  avenue,  finally  emptying  into  the 
Q  between  Putnam  avenue  and  Hooker  street,  and  no  well 
;  this  path  is  free  from  pollution,  not  escepting  those  on 
1  street. 

the  northerly  side  wa  find  a  large  cemetery  on  the  highest 
ind,  with  its  undergroHud  drainage  crossing  all  the  adjacent 
pits  —  Hanover,  Bacim  and  Union  — which  streets  lie  on  three 
I  of  the  cemetery  and  on  a  lower  level  than  it. 
Bflre  are  many  places  that  I  have  seen  where  slops  and  filth 
relesaly  thrown  on  the  ground  and  left  to  flow  directly  to  a 
^boring  well.     I  call  to  mind  one  well  the  water  of  which, 
Igh  highly  recommended  by  its  owner,  proved  to  be  badly 
ignated  and    was    pronounced   by  experts   to   be   unfit  for 
ifiBtio  use.     I  assume' this  one  to  be  a  fair  sample  of  all  the 
B  in  the  village, 
lowers  to  prevunt  this  are  an  absolute  necessity. 
the  brook  between  Main  and  Bacon  streets  should  be  straight- 
i  and  confined  to  a  narrow  limit  or  channel  and  the  dumping 
vbage  into  it  prohibited  at  once.     This  stream,  where  low, 
I  be  token  into  the  sewer  at  StalTord  avenue,  with  a  proper 
ib-basiiL 
lironld  recommend  alno  that  a  copy  of  the  plans  and  profiles 
spared  and  sent  to  the  Htate  Board  of  Health  for  any  further 
»8tion  or  chauge  deemed  advisable  by  them. 
Yours  respectfully. 

WILLIAM  B.  RIDER, 

Otvil  Engineer. 


ESTUATE   OF  AmODNTB. 
1,750  lineal  feet  of  twenty-inch  outlet. 
I  600  lineal  feet  of  fifteen-inch  outlet 
1,600  lineal  feet  of  twelve-iuch  outlet 
KjOOO  lineal  feet  of  ten-inch  outlet. 
[,400  lineal  feet  of  eight-inch  outlet 
L400  lineal  feet  of  six-inch  outlet 

L660  lineal  feet,  5 ,  218  miles  nearly, 
a  twenty-in(!h  branches. 
I  fifteen-inch  branches. 
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Fifty  fiWftlvo-irioIi  braiichon. 

Hixiy  Uui  \i\r\i  hninohoH. 

'rwiiiif.y  ni^li(.-iii(*li  liniiicheA. 

Oii«i  liijfiilnMl  hihI  Kt^vi^nty-fonr  six-inch  branches. 

Fifty  fiiiiii  iinloH,  in(*lii(liii|<  ilush-tanks. 

Kip;lit  llimli  tiinkH. 

MsTiMATE  OF  Cost. 

M/fciii  ti ijiik  Hnwnr    $5yl26  00 

Hf/i/ill  tniiili  Hnwnr  rnforriMl  to I96OO  00 

lliitiovi't'  Mtrnnt  Hi*wni'    lylTO  00 

lUiium  nU•t^^^i  rtnWiW    980  00 

Htiin'oril  iivniiiin  Mn\v«»r 1,966  00 

IJflidli  lllinnt  HnWitr         890  00 

llnnUt^r  idvtwil  Hi^wi^r      ...        1,060  00 

m 

Miiifi  Hl.f'oi't  In  I'utniiiti  iivnlllu^ 1,112  00 

i'litiiarn  iLvriiim         1,200  00 

I'lllri  Hil't'fl  ll<>WJM(.^  tn   l^ltll}l■lll  ]LV<MniO 540  00 

A<^'MlniMy  fil.ri'nt      .              360  00 

VVIiito  Mti'iMti  in  iifiulniny      1,013  00 

VVIiitn  mIjiwI,  hcik |i>niy  (,(i  ruilrotul 564  00 

Wiiif.i^  Mt.tni*!,  rjiitronil  In  l)ri»\v  of  hill 1,386  00 

KoiiMi  mIivlI 865  00 

liiviiij'MJ.oii  Ml.rpMJ. 300  00 

M.'iiii  MiriMit  if)  Hiiiij^iM",  I'ir 815  00 

Hiiti^rv  HiriM^,  in  INIudisoii  Hi^M^i 449  00 

Hiiiijj;i^r  HiiiM'i  it)   ImiIhikm) 2,832  00 

MikIImoii  Hirnni  in  ('rnMH  Minv't 1,225  00 

TovviM-  iLVMiiiio  ii»  Thiriy  lirsi  siroot 1,470  00 

$26,801  00 

IlKrAriTULATlON. 

HoworH  an<1  inmi-hnloM |2G,801  00 

Kl^lit  llurth-iinikK 680  00 

JJraiu'lioH 392  62 

,,,,  $27,873  62 

Add  for  supnriiitcMulniico  and  incidentals 2,787  38 

$30,661  00 
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Report  of  C»as.  C.  Bmvtn,  Civil  Esoineep^ 

Un'ios  Cotj.eoe,  I 

JvrHEyETTAlJT,  X.  Y.,  Jnhj  L  IS-^O. ) 
Lewis  BaD^H.  M.  D..  >**^r^for'i  .S■■^^'^  /f'y^v/'/  Ihnhh: 

Deab  Sir. — I  Liit-  <=•  v.imine-l  tii-  vil!a,.'»-j  of  W;iNrvill^  an-l  th^ 
plans  propos-r-l  :  r  ir-^  *y-.t^-m  of  svwrrri^'r  firi-l  -*•  ::M  m^ik*-  th*: 
following  repon  : 

I  fin«l  thr  c^L-r-iI  il.-.r.  rit-  ti:-  ;jr:::.I  in  tLf:  ".il!;^^:  T^rr  w-li 
and  will  xritl.'-';:  1  -  ;!•:  .ir>-:^-r  .kl:  lit-  r— juir-rr.-r.t-  ti.^t  ^L'i-;".'i 
be  made  •»:  t!.-  -■.-%■:...  It  i-  -.  .o!'-— -  *;  t'«  -r.*;-»*.T  rr.^  oTtlrt 
newer  into  :}.- -i-:  -r  i!.  :.  ■:  ^;.-i.->^:.;.-  r*- k  \j*\'.'*  ti.^  -r.ll.i^^.. 
This  ore-k  wi*  r-v.rr.  iV  i.  ^:.  '!.-  l.sv  ^:  rr.v  .;-::.  %.  r.-^  lii..r..iri'- 
ing  alv.r.t  i*.'-*"'  :'  i  :  -'  %  ...::.  .v  .  T..:-:  •.'../-...•  :-  :  :\hi}  \j  a*. 
least  «1"::V>  :".  :.;  *-iV.-r  r.  ~  .:.\  :...-.'  '  •■  :..  r  :!  ^^  rh;*^ 
One  ItaloL    f  :!.-    -- k  V-      :..  ■-   Ir;    :v  :.  v.  -  -^rrvs-  :■  r  i  tir::^ 

«VJ     *7  jL  k'4il»»-T   •      ••".  ^..-.—      ■..  .,.."".       .■...  i.»*"      .•...•  •-■— -^  wl—  <     *M 

,    .  -      -  -^ '  #     ■  ■ 

. '.    *;.  -    .!'. .    *-       "*..-■■   '• i-IT".    *...•' Tr   '•ri.-Ji." 


d«jw  rrti^-:-: ::.  vr:.-- 
t»f  thr-  CT'  -k  :-   .  ■.  V 

aliov.^  :h-  -^i.  •  .- 
Moll  lii'sr k  r:  T  -:.:-.  • 
uoas^'l  r:::!.  [  -.   ..--_• 
J»r  aK'i:  i  :-!  ■    - 
in  a?^  i-    a."  ■  ■::  •:    - 
the   IT  ^-W"*   --  .  .  ■ 

foll'^^riLj  :/.---•- 
»"oal  L     I 
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mental  to  the  piililio  iioaltli  nor  iujurioiis  to  tlie  users  of  the 
stream.  I  think  it  quite  probalile  that  under  the  oircumstances 
of  the  case  below  the  village  an  reported  to  me,  this  would  be 
true  if  the  entire  system  of  sower:)  was  constructed.  The  vil- 
laj^e  should  hold  itself  in  readiness,  however,  to  put  in  a  plant  for 
the  purification  of  the  sewafre  at  any  time  that  a  valid  complaint 
is  miule.  The  tall  in  the  outlet  is  such  that  this  can  he  done 
without  any  extra  expense  for  pipe  and  without  throwing  sway 
auy  pipe  laid  at  thitt  time.  The  appearance  of  nuisance  neazfcbe 
outlet  would  he  evidence  that  such  purification  works  ware 
necessai-y. 

It  is  stated  by  the  president  of  the  board  of  sewer  commie- 
sioners  that  the  8e^verB  are  designed  to  carry  sewf^e  and  roof 
water,  excluding  surface  water.  This  maJies  the  outlet  of  quite 
large  size  (twenty  inches}  for  so  small  a  village  with  so  great  a 
fall  as  is  hera  available.  The  surface  draiuage  iu  most  parts 
of  the  tillage  is  excellent,  and  I  am  disposed  to  think  that 
it  would  he  more  satisfactory  on  the  whole  to  exclude  the 
roof  water  from  the  sewers,  except  on  those  streets  whose  sarface 
drainage  is  not  good,  and  thus  reduce  the  siKe  of  the  outlet.  A 
hasty  computation  indicates  that  were  the  whole  line  of  sewers 
built  up  as  stated  with  a  house  on  every  fifty  feet  front,  the  outlet 
as  proposed  would  not  be  of  auilicient  size  at  the  point  where  the 
grade  is  lowest  to  carry  all  the  roof  water.  The  smallest  size  of 
pipe  proposed  is  six  inches  in  diameter.  The  profiles  show  that 
the  upper  ends  of  several  of  the  branch  lines  are  of  alight  grade. 
Kxperieuce  has  showu  that  six-inch  pipe  is  much  more  sabject  to 
stoppages  than  eight  inch.  In  consideration  of  these  two  facta  it 
seems  to  me  advisable  to  use  no  pipe  less  than  eight  inches  in 
diameter.  Fhiah-tauks  are  especially  needed  at  the  head  of  each 
of  such  lines  of  low  grade.  The  number  (8)  in  the  plan  seems 
small.  Many  engineers  prefer  to  plac«  man-holes  at  changes  of 
alignment  as  well  as  at  intersections,  and  at  changes  iti  incliuatiou 
if  they  occur  on  long  lines  of  pipe  straight  in  ali^umpnt.  Lamp- 
boles  at  changes  in  inclination  are  sufficient  if  man-holes  located 
for  other  reaflons  are  not  too  far  distant.  Probably  enough  osn 
be  saved  by  excluding  a  portion  of  the  roof  water  aud  so  redoc- 
ing  the  size  of  the  outlet,  to  make  an  increase  in  the  minianin- 
size  of  pipe  to  eight   inches,   and   perhaps   an   increase   in  the 
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number  of   fitish  taults  and  opeuingB  for  inspection  if  tliouglit 
ail  visible. 

It  13  evident  from  the  condition  of  the  siirfane-draina^e  chan- 
neU  in  th«  village  that  sewers  to  take  the  house  draiiiage  out  of 
them  are  very  neceeaarj.  The  emptying  nt  Lnufle  drainage  into 
theae  streams  must  cause  great  nnisauce  in  summer,  whitih  can  be 
abated  by  prohibiting  the  discharge  into  the  streams.  This  nui- 
sance is  the  greater  in  the  stream  between  Hooker  street  and  Put-  \ 
nam  avenuf,  because  in  times  ot  dry  weather  the  flow  of  water  is 
atinost  I'utirel}'  under  the  surface,  and  in  the  other  stream  through 
the  village  because  of  the  slack  water  in  the  mill  pond  above' 
Tower  avenue.  Both  of  these  will  be  cleared  up  by  connection 
of  the  houses  with  the  sewers,  and  in  any  event  should  be  cleared 
Qp  as  much  as  possible  by  prohibiting  the  present  discharges. 
The  low  ground  between  White  street  and  Main  and  Putnam 
avenues  has  no  outlet  at  present  The  most  satisfactory  method 
of  treating  this  would  lie  to  611  it  up  to  snch  a  level  that  water  ■ 
will  drain  from  it.  The  connection  of  the  houses,  barns,  and  out- 
buildings, including  their  roofs,  with  the  sewers  will  reduce  the 
Diiisance  now  produced  at  times,  but  will  probably  not  entirely 
\  abate  it. 

Respectfully  submitted. 

CHA8.  0.  BROWN,  i 

Oivil  Engineer 
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Sewerage  of  Village  of  Tonawanda.  i 


CONDITIONS  AND  SPECIFICATIONS  FOR  THE  BU 
ING  OF  A  SYSTEM  OF  SEWERAGE  IN  THE  VILLAGE 
OP  TONAWANDA,  ERIE  COUNTY.  N.  Y. 

CoNDlnONa  AND    Sl'ECIFlrATIOSS. 

1.  Seirer  pipe. — All  |npea  used  shall  be  of  tlie  best  quality  of 
vitrified  salt-fjlazed  aewer  pipe  nf  tLe  maniifftoture  ordered  by  the 
board  of  sewer  com miaeii more.  All  "Ys"  and  othflr  speciulB 
Hhall  not  be  less  tliiiii  two  feet  in  length  and  of  the  same  (jnalilj 
and  manufacture  as  the  plain  pipe.  No  pipp  shall  be  used  that 
varies  from  a  straight  Uoo  more  than  three-eighths  of  one  ioob, 
or  ia  which  the  difference  i»  any  two  diameters  of  the  same  pipe 
is  more  than  one  twenty-fourth  the  regular  diameter.  Thia 
applies  to  bell  as  welt  as  apigot  eud.  No  pipe  shall  be  used  that 
does  uot  ring  perfectly  clear.  No  pipe  shall  be  used  that  has  a 
piece  broken  from  the  spigot  end  <leeper  than  one  and  one-hlif 
inch  or  longer,  measured  in  tlie  middle  of  the  fracture,  than  one- 
twelfth  the  inner  circumference.  Should  the  broken  piece  be  Bt 
the  bell  end,  the  pipe  must  be  rejected  if  the  fracture  extend  into 
the  body  of  the  pipe,  or  if  its  length,  measured  as  above,  is 
greater  than  one-teuth  the  circumference.  All  pipe  mnat  be 
smooth  on  the  inside  and  free  from  broken  blisters.  TJnbrokeli 
blistera  must  not  be  more  than  one  inch  in  diameter. 

The  engineer  shall  determine  to  what  extent  fire  cracks  u« 
injurions  to  the  pipe. 

The  engineer  will  not  mark  rejected  pipe  if  the  same  U 
promptly  removed  from  the  ground.  He  shall  have  the  ri^i^ 
however,  to  mark  any  pipe  as  "  culled,"  should  the  contractor  £aU 
to  remove  it  within  twenty-four  houre. 

The  price  bid  for  sewer  pipe  is  to  include  the  furnishing  and 
laying  of  all  pipe  whether  plain  or  special.  Pipe  will  be  paid  for 
by  the  lineal  foot,  measured  in  the  trench.     The  price  bid 


1  for      J 
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"  T  "  brancli  in  to  be  the  ailditioual  i 


1  for  oacli  \. 


1  piece  over 

TwS  above  the  regular  price  per  font.     The  sduie  iipplies  tn  Vwwis,   1 
Tees  will  be  classed  as  "  ¥  "  brauuhes  aud  paid  for  at  the  same 
rate.     The  jjreateat  number  o(  "  Y "  brancheH  will  Ira  four-iDcli. 
The  price  bid  for  each  "Y"  brourh  mnat  inclnde  a  sheet-iroQ   ] 
cover  cue- twentieth  of  no  itioh  thiek.     EartbeDwaro  covers  will  j 
uot  lie  accepted.  ' 

2.  Ctiiimf.^  All  comeut  other  than  Portland  mnst  be  beat 
qnalitj  "  RoHeudale  "  or  other  braud  of  equally  pooil  tjualitj. 

All  c«mf>nt  must  have  a  tensile  atren^th  after  three  days  of  120  , 
poands  per  square  iuuh. 

Til'-  contractor  raiist  furnish  aampleH  for  testiug  from  each 
burrel  tihonld  the  engineer  so  direct.  No  oenieut  must  be . 
retempored  before  use. 

3.  C'cpient  mortni: — Cement  mortar  slmll  connist  of  one  part  of 
cement  and  tvo  parts  of  sharp,  clean  sand. 

4.  Coiicreh: — Concrete  shall  couwist  of  one  part  cement,  two  of  \ 
Band  and  throe  of  broken  stone.  The  material  nrnst  be  mixed  i 
dry  before  uaiu^.  When  it  becomes  necessary  to  make  concrete  1 
by  grouting,  no  saml  shall  be  used,  but  the  grout  made  of  pure  * 
oeniKut.  ' 

5.  Bri'-k. —  All  brick  shall  be  hard,  well  burned,  of  good  shape,  < 
and  emit  a  clear  sound  when  strnck  toj-ether,  ' 

6.  CaM-mm. —  Shall  be  of  the  best  <|iiality,  strong  and  tough.       I 

7.  "  Y"  branclw.s. —  The  contractor  shall  place  "¥"  branches  j 
wherever  the  engineer  may  direct.  They  shall  be  closed  with  a  \ 
sheet-iron  cover  plastered  with  an  inch  of  cement  i 

The  cnntrnctor  shall  allow  no  person  to  make  connections  with  , 
the  "  Y  "  in  tho  street  sewer  except  under  written  orders  from  the 
board  of  sewer  commissioners.     But  should  the  line  of  pipe  croaa^ 
anj  private   drain   in   such   a  way  as   to  injure  the   same,   the 
enf^eer  shall   have  the  right  to  direct  the  connection  of  said  ' 
drain  with  the  aewer.  ' , 

8.  Iro'i  pipe. —  Iron  pipe  shall  be  laid  with  lead-caulked  joints.  , 
When  the  pipe  passes  under  any  canal  or  water  com-so,  the  ditch  ,| 
shall  be  filled  in  with  puddled  clay  and  the  original  surface  of  the 
cthancel  restored.     No  tunneling  will  be  allowed  under  any  tow  op  ■ 
heel-path. 

The  price  bid  per  foot  of  iron  pipe  (100  pounds  pressure)  mnst  , 
include  the  extra  work  due  to  its  position,  such  as  passing  under  J 
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oaiutl  ba^ius  i^r  (rriwks,  nr  whenever  used   as  aa  oatiet,  witlt  H 
ImhI  sud  o«kum  tK^i-ossjiiy. 

Should  Aiir  i>Uit>r  ^ixff  of  iron  pipe  be  required  duriuf{  [ 
progress  uf  thu  work  tliaii  that  bid  for,  it  shall  be  paid  for  i 
pri<!e  proportioual  to  its  weif^ht,  using  as  a  basis  the  price  |Mid 
(or  for^-two  iuoU  pipe.  The  work  for  layinj;  pipe  under  Erie 
cMud  will  be  done  in  accordaace  with  the  drawing  and  the  direc- 
ticHQS  of  tlie  SuperinteoddQl  of  Pablic  Works  of  the  State  of 
New  York. 

9.  Smw» ;  how  Measurrti. —  The  sewors  shall  be  measared  from 
the  oentor  uf  maii-hole,  flush-tank  or  lamp-hole  or  from  center 
tine  of  main  sewer. 

1(L  Matt-Mra. —  Haa-holes  shall  l>e  c-onstructed  of  ei^ht-iocb 
brick  work,  hud  in  cement  mortar.  They  shall  be  plastered  on 
Um  ontsiile  and  washed  with  a  ntat  uf  i-lear  i^«meut  ou  the  inside. 
Tbey  must  Ki  four  feet  inside  diameter  at  the  bottom  and  two 
Inet  [oar  iiH'bes  at  the  top.  Ca^t-iroa  steps  of  the  form  shown  on 
Um  phu»  shall  be  pUi-ed  at  totervals  of  tifteeu  uioheis. 

Tkej  ^all  be  M>verei1  with  an  intu  ntirer  weighii^  not  leas  tbaa 
The  sewer  ehaiim'l,  when  so  oiJered  at  the  i 
ncbes,  shall  1*  of  split  *>wer  pipe  filled  a 


The  pcioe  hid  on  each  man-hole  must  include  all  materialfc  at 
«VHT  kind  and  all  labor. 

IL  ZiiM^i  4*>ff. —  LaJdB|>-boles  shall  l<e  cou8tnicte<I  by  rotenag 
«P  atniKhl  pipe  fn>ai  the  "  Tee  "  in  the  sewer  to  within  six  i 
«t  Am  a«rt»ee^  ■«  shown  on  drtwiufF^     Xo  in>n  coter  t 
■04  lra»  I^BB  3SB  puttttds  shall  U'  platvi)  Qpon  the  brick  mA. ' 

AH  la»p  hrim  afcnll  he  <wusu-iu''t«>d  ttf  tlie  same  sine  pipeasllpe 
anik  ammtA  or  btnack  on  which  they  are  loeated  The  prion  W 
hr  anA  hmif  hnh  to  in<i»ae  the  extra  pipe  required,  all  brickor 
MBSBtt*  ■MBsaiT  awl  the  iron  M^xer. 

&  fli.Hwh— fhah-^anb  shaU  be  fiwJwi  in  disMW* 
*•  kiiHiM.  with  Ih*  aUa  enmta  ni>  «tn«U  br  a  iTimlnnwai 
«>wiM«db«>»tfc»«wliw«(th»|iipa.  ThejahUtbetrf^^ 
wik  Ink  «>«tk.  phrttwt  taMk  aad  oaai  nW  mm!  he  eonmd 
«(lkaKMB«a«waf  A*  form  sp«<*tlftl  for  ma»^>les.  Then 
■wi  W  a*  ImsI  Sow  mAm  ot  hrick  vocfc  at  the  bottea.  The 
«avftKi^C  ^van*n  »««  h»  sM  Mwociiui^  to  th«  ^iMtoo*  «f  ttw 
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^Sngineer.  The  price  bid  on  each  flush-tank  must  inclade  all 
briok,  coQcroto  and  iron  work,  all  labor,  the  pipe  used  for  the 
overflow  (without  specials),  and  the  apjiaratus  for  dischargio^  tlie 
aome.  The  coutnictor  shall  furnish  such  form  «f  aatomatic  flush- 
tank  a«  the  sewer  commissiouer  eliull  direct.  Cost  not  to  exceed 
thirty-five  dollars  each.  The  price  bid  is  also  to  include  the  fup- 
nishiu);  and  laying  of  au  average  of  not  more  than  twenty  feet  o( 
AA  throe- ( I uarter- inch  lead  pipe,  the  conuectiug  the  same  with 
the  ta))  iu  the  street  main  (said  tap  t<}  bn  made  by  the  board  of 
troRtees),  and  a  coauecition  with  the  iron  pipe  iu  the  tank  ;  both 
connections  to  he  niiide  with  wiped  joints.  The  contractor  mnat 
in  addition  furnish  and  set  the  following:  One  piece  three- 
qaarter-inch  inm  pipe  eighteen  inches  long  with  brass  ferrule,  two 
elbows,  one  piece  three-qiiarter-iuch  iron  pipe  twenty-four  inches 
lost;,  one  shut-oil'  cock  with  three-ijuarter-inch  lever  handle 
ferrnle  screws,  one  one-eighth-inch  air  or  pet  cock  with  three- 
quarter-inch  male  screws,  one  three- quarter- inch  lever  handle 
straightaway  cock  with  one  male  screw  and  two  iron  staples  six 
inches  long.  All  cocks  to  be  brass.  The  excavation  for  the  lead 
pipe  to  be  iloue  at  the  regular  jirices  bid  for  that  class  of  work. 

Caich-iiiixiiui. —  Catch-basim*  will  be  built  as  shown  on  drawin)^ 
of  eight-inch  brick  work,  with  stone  cover  properly  cut  and  set,  or 
of  iron,  as  commissionerK  direct.  Storm  water  inlets  will  1  le  shown 
on  drawings  of  ten-inch  sewer  pipe,  with  cast-iron  ring  and  grab- 
Va^,  Dot  to  weigh  over  li}^)  pounds.  The  price  bid  on  catch-basins 
and  inlets  will  include  the  furnishing,  laying,  excavatiug  for  and 
back-tilling  over,  of  the  necessai-y  ten-inch  sewer  pipe  to  connect 
them  with  the  sewer,  the  length  of  which  will  be  about  thirtj- 
tbree  feet.     Silt  basins  will  be  built  complete  as  shown. 

13.  Jiiidi  sewers. — Brick  sewers  shall  be  built  of  the  dimensioua 
■hown  on  the  plans  and  iu  strict  accordance  with  the  detail 
drftwingft. 

The  contractor  shall  furnish  all  c<-nters  and  templates  for  form- 
ing the  sewei-B  to  the  size  and  shapes  required.  No  centers  shall 
be  struck  till  the  work  is  thoroughly  set,  and  then  only  on  the 
written  order  of  the  engineer.  The  centers  must  be  struck  with 
great  care  so  as  not  to  crack  or  injure  the  sewer.  After  the 
eenlers  are  drawn  the  joints  mnst  be  struck  with  neat  Portland 
eement  and  the  entire  inside  of  the  sewer  coated  with  a  thin  wash 
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^1  pare  Portland  cement  applied  witii  a  brQ»h.     All  fresh  work 
naiit  b«  carftfnllj  protected  from  injury.     No  wLeeliug  or  walking 
on  it  mnnt  bo  allowed,  nnd  aoy  portion  injured  must  lie  relaid 
^fcc  UiH  (Miutractor  without  extra  charge. 

^HntriGfid  draiu  piiiea  of  the  best  qnality,  four  inches  tii  diameter 
^^Bioot  lou^f  exi^laaire  of  hub  »ud  closed  with  a  galvauiiieil  iron 
^nvr  and  i^mont,  must  be  ai^t  iu  proper  localitit^s  for  inlets  and 
wheroTer  the  engineer  may  requii-e.  All  mortar  must  be  made  of 
the  Ijest  frtiahly -ground  American  hydraulic  comeut.  When 
necmwiary,  in  the  opiuiou  <iF  the  engiueeer,  cement  alone  without 
a  ndxturv  of  Hand  must  be  used. 

Tile  hivrrli. — The  inverts  of  all  brick  Hewers  shall  be  of  vitrified 
iialt-g1&/.<<d  earthenware  and  of  the  form  and  dimensions  shown  on 
the  rlrawin(;s.  The  vitrified  salt-ghiw-d  fire-brick  used  shall  be 
of  the  Hrwt  quality  and  uniform  in  size.  They  shall  be  carefally 
and  evenly  laid  so  as  to  form  a  close  joint. 

Sfotie  n/i'wjf. — Whenever  a  flat-top[»d  form  of  sewer  is  used  Qie 
cover  Hhall  be  of  stone  slabs  six  inches  iu  thickness,  not  less  than 
lhrei>  frtt't  loiij;  on  the  line  of  the  sewer  and  of  the  width  aliown  on 
the  drawinp's.  The  joints  between  the  stone  cover  and  the  brick 
work  aud  between  the  successive  slabs  shall  be  carefully  formed 
Aud  shall  Im  pointed  with  pure  cement 

Prriiii  lili: — Drains  of  vitrified  sewer  pijM  properly  laid  on  a 
board  and  caulked  with  jute  will  be  laid  when  directed.  He 
pricre  bid  for  drain  tile  shall  include  furnishing  and  laying  ^ 
pipe.     Hewer  pipe  fur  dniins  may  be  of  fu^coud  quality. 

M.  HsmvuHon  o/Ji>r/i.— The  ditch  shall  be  excavated  along  Ae 
linit  deMiguated  by  the  engineer,  and  according  to  the  deptfu 
given  by  him.  The  contractor  shall  notify  said  engineer  when  ke 
dnnintH  a  new  ntreet  laid  out  aud  shall  furnish  him  all  the  mannal 
AHflintaiice  ho  desires  for  this  purpose,  as  well  as  states  or  spi&eB 
that  maybe  required.  TJie  engineer  shall  limit  the  amount  of 
Htroi't  to  bo  opened  in  advance  of  the  work.  Should  the  ditch  be 
excavated  below  the  re(|uirfd  depth,  the  contracttir  shall  fill  the 
aunie  to  grade  with  suitable  niaU-rials  at  his  own  expense.  The 
ruginoer  may  order  any  ditch  braced  or  sheeted  that  he  may  deem 
necessani-,  nor  shall  the  contractor  receive  any  extra  pay  for  suoh 
bracing  nntess  the  same  be  left  in  the  ditch  by  the  order  of  the 
engineer.  The  contractor  shall  be  responsible  for  any  damages 
done  to  gas,  water  or  sewer  pipes  that  he  may  encounter  in  the. 
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excATOtioD.  In  back  filling  alt  ditches  the  earth  mast  be  properly 
rsmne^  to  the  Iflvel  of  the  surtaro  of  tlio  ground,  The  price  bid 
per  lineal  foot  of  excavation  inchidea  all  excavation  and  baek 
filling  and  all  restoration  of  the  surface  of  the  street,  resetting 
i.  walks,  etc.  The  width  of  the  ditch  at  the  bottom  must  be 
it  one  foot  greater  than  the  diameter  of  the  pipa 
Rock, —  Rock  will  be  paid  for  by  the  cubic  yard.  Only  the' 
;ii^  actually  excavated  will  be  paid  for.  Decomposed  rock, 
easily  be  worked  with  the  pick,  will  be  classed  as  earth, 
irs  contaiiiing  move  than  (2)  two  cubic  feet  will  be  classed 
■e  rock.  Earth  above  rock  will  be  paid  for  at  contract  prices  for 
actnal  depth  of  earth. 

16,  Pi/If  hi/in'j. —  No  pipe  shall  be  laid  excppt  in  the  presence 
of  the  engineer  or  his  authorized  inspector.  The  contractor  shall 
notify  the  engineer  whenever  he  is  ready  to  lay  pipe  in  any  par- 
ticuhir  ditch.  The  engineer  shall  have  the  power  to  order  the  " 
removal  and  ndaying  of  any  pipe  laid  against  his  orders  or  during 
bis  absence  from  the  work.  .Vll  pipe  must  bo  Jaitl  in  straight 
lines  nnless  directed  to  the  coutrary  by  the  engineer.  The  said 
en^neer  shall  use  such  means  as  he  deems  proper  for  laying  the 
pipe  properly  to  the  grade  and  the  contractor  shall  provide  him 
ftU  manual  labor,  stakes  or  twine  necessary  for  ihe  purpose.  The 
joiute  shall  be  made  of  u  gasket  of  oakum  caulked  into  the  bell 
witb  clear  cement  pressed  arnuDd  the  entire  circumference  by 
hasd.  The  outside  of  the  joiut  must  be  neatly  beveled.  The 
earth  mnst  be  filled  in  halfway  up  the  sides  of  the  pipe,  carefully 
tramfied  around  and  under.  No  pebbles  larger  than  one  and  ono- 
iDches  in  diameter  shall  be  filled  in  during  this  part  of  the 
work.  After  tlie  eartli  has  been  tramped  around  the  pipe,  it  shall 
be  filleii  in  to  a  deptL  of  two  fe(;t,  after  which  the  successive 
kjers  to  the  surface  may  be  ponnde  I  or  Hooded  as  the  engineer 
Bsy  d^sin^. 

17.  Disorderly  workmen. — The  engineer  shall  have  the  right  to 
(nler  the   discharge  of   any  disorderly  or   incompetent   person 
iployetl  by  the  contractor. 

Hffitoralion   of  afreets. —  The   contractor   shall   restore   the 

o£  the  street  to  as  good  condition  as  they  were  before 

entered   upon   by  him.     The   refilled   earth   must  not  be 

mora  thrin  six  inches  above  the  original  surface  and  the 
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line  of  the  ditch  mii^t  be  passable  to  traffic  within  three  days  after 
the  pipe  is  laid.  The  contractor  shall  use  all  pains  to  preserve 
the  original  excavated  surface,  when  the  latter  is  a  better  material 
for  road  service  than  subsoil.  All  work  of  restoring  surface  of 
streets  and  replacing  pavements,  crosswalks  and  curbs  shall  be 
done  to  the  satisfaction  of  the  street  committee  of  the  board. 

19.  All  streets  must  be  cleaned  up  and  placed  in  a  neat  and 
orderly  condition  before  the  work  contained  in  that  portion  is 
included  in  any  monthly  estimate.  All  surplus  earth  and  material 
must  be  cleaned  away  and  any  deficiency  of  material  supplied  by 
the  contractor  at  his  own  cost  that  may  become  necessary  to 
restore  the  street  to  its  proper  condition.  All  surplus  earth  after 
the  trenches  are  properly  filled  and  settled  shall  be  deposited  by 
the  contractor,  free  of  charge,  on  such  portions  of  Minerva,  Grove, 
Delaware,  Simpson,  William,  Catherine  or  Hill  streets,  as  the 
trustees  shall  direct 

20.  Removal  of  rubbish  by  board —  Should  the  contractor  leave 
any  unnecessary  rubbish,  earth  or  material  on  the  street  during 
the  progress  of  the  work,  the  engineer  shall  notify  him  to  remove 
same.  Should  the  contractor  fail  to  do  so  within  three  days  the 
board  may  cause  the  same  to  be  removed  and  the  expense  thereof 
shall  be  deducted  from  the  retained  ten  per  cent 

21.  Lights  and  ivatchmen, —  The  contractor  shall  place  any  lights, 
guards  or  barricades  that  may  become  necessary  to  protect  the 
public  against  accident.  He  shall  also,  should  the  board  so  direct, 
have  a  watchman  on  the  work  at  night 

All  bids  must  be  made  upon  the  blank  furnished  by  the  board 
of  sewer  commissioners.  Each  bid  must  be  accompanied  by  a 
bond  for  the  sum  of  ten  thousand  dollars  ($10,000)  as  a  guarantee 
that  the  bidder  will  enter  into  a  contract  with  the  board  of  sewer 
commissioners  at  any  time  within  a  period  of  ten  days  after  the 
bids  are  opened.  The  date  of  entering  into  such  contract  is  to  be 
at  the  option  of  the  board  within  the  above  limits.  Within  a 
period  of  one  week  after  the  bids  are  opened  the  boafd  will 
announce  the  name  of  the  bidder  whose  propositions  they  desire 
to  accept,  and  the  bonds  of  all  others  will  be  returned.  Said 
announcement  shall  in  no  way  bind  the  board  to  outer  into  con- 
tract with  any  party  in  case  it  may  not  be  deemed  expedient  to 
perform  the  work  of  construction  during  the  present  year.  No 
changes  shall  be  made  in  the  form  of  bids  nor  must  any  additional 
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£ca(Joaa   or  aay   form   of   explanatiou   be   aunoxed.     8uo]i<| 

I  will  measure  the  rejection  of  the  bid.     All  bids  must  b« 
Q  every  particular.     The  price  bid  for  masonry  ineladeB 
bal  ooat  ol  masonry,  whether  in  water  or  in  dry  land. 

Office  op  the  State  Board  of  Health,  ] 
AuiANi-,  N.  Y.,  A'ujmt  31, 1889.  I 

Appruviid  in  airconlance  with  a  reaoUition  adopted  by  the  State 
Board  of  Health,  Auguat  27,  1889. 

LEWIS  BALOH,  M.  D., 

»  Secretary  and  Executive  Officer. 

REPOUT  OF  CHAS.  C.  BROWN,  C.  E. 
Union  College,  | 

SoHENEcTADY,  N.  Y.,  AaguHt  26,  1889. ) 
'     liBWlH  Baloh,  M.  D.,  Secretary  of  Stale  Board  of  Health,  Albany,-' 
I  AT.  Y.: 

I  Deab  Sir. — I  have  examined  the  plans  for  the  sewerage  of  1 
Tonawanda,  and  have  made  an  inspection  of  the  village,  and  hava^ 
the  following  report  to  make  : 

The  problem  is  a  difficult  one  to  solve,  owing  to  the  presence  of, I 
the  Erie  canal  and  ita  atljuncts.  The  village  lies  along  the  1 
Niagara  river  just  above  the  month  of  Tonawanda  creek.  The  I 
c&oal  runs  through  the  village  from  the  north  until  it  reaches  thag 
creek,  at  an  elevation  of  a  little  more  than  four  feet  abovaj 
the  river.  The  creek  is  dammed  at  the  entrance  of  the  canal,  i 
becomes  a  portion  of  the  canal  for  some  distance  along  its  cou: 
Jojit  alxive  the  eutrance  of  the  canal,  ELlicott  croek 
Tonawanda  creek  from  the  northern  side.  Its  level  is  also  raised] 
by  the  dam  in  Touiiwuuda  creek.  The  ground  level  over  a  largej 
territory  is  below  this  level,  and  the  water  of  the  creek  iffJ 
prevented  from  overflowing  in  ordinary  seasons  by  raising  thai 
bssktt  of  the  creek.  To  carry  off  the  drainage  of  this  district,  f 
two  creeks  have  had  their  connection  with  Ellioott  creek  cut  off! 
aad  have  been  turned  into  the  "  State  ditch,"  which  runs  through  J 
Tillage  under  the  canal  into  Niagara  river,  as  shown  on  tha  j 
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Tliis  tlitcb  is  not,  atitl  t^u  s<.'arcelj  iu  tbe  uatiire  of  the  ( 
made,  tat>;e  enough  to  oarry  o£f  hII  the  water  oomiD^  to  it  in  ti 
o(  heavy  and  IdD^-continued  rain. 

A   lai^e    portioD   of  the  village  is   in   the   low  gnmiid   ftbi 
meBtioiieil,  or  is  barelj  above  tbe  level  of  the  water  in  the  i 
ami  is,  roDseqnentlv,  snbjeot  to  overflows.      This   iMUtUtioii  < 
aflairs,  for  which  the  constriiction  of  the  Erie  canal  is  reBponaiU 
pnte  tbe  vUlaj^  in  poor  comlition  as  refrartU  drainage,  and  ren 
it  DPcehsaiT  tfl  use  the  seirers  for  carrying  off  surfjure  water  J 
well  as  sewaf^.     The  grfeat  extent  of  low  ground  makes  the  { 
araihklile  very  alight,  anlewi  the  ontlet  is  put  below  the  lev<d'] 
the  river  and  pumping  is  resorted  to.     The  %Hllage  is  too  sm 
be  able  to  stand  this  espease,  and  the  plan  has  been   made  ' 
sliglit  falls  in  these  portioDH,  giving   nearly   the   limit   i>f  i 
cleansing  veli)i,'ities  for  the  sewage  at  its  normal  flow.    Fluah-t 
have  be«u  inserteil  to  help  in  keeping  tbf  lines  of  pipe  clear,  i 
inlets  ftfim  EUicott  cret*k  t«i  fill  the  sewers  with   dean  ' 
Gates  ure   arranged   (or   to  still    further   iutensifj'   the  1 
action   in    tbe   lower   portion   under   s^iecial   conditions. 
with  tbeae   slight   falls,  the  sewers,   as  wilt   be   seen   by 
enoe    to   the    profiles,   come  to   the   surface    nu   three  or   . 
streets,    ao    that    tbe   streets    must    hti     gnwted    up    to 
tiiem.       This  me>ajts  that  the    lots    must    also    bt-    grailed  t 
and  houses  raised  in  order  to  enter  the  sewers  with  the  tUK 
drains.     A  heavy  expense  is  here   involved    in   ndditiou  to  j 
expense  of  tbe  sewers,  and  so  far  aa  the  sewers  tbemselvoaJ 
cnnoenied,  it  might  he  well  U>  estimate  the  comparative  o 
this  filtit^  aD>l  of  the   pampiug  that  would  be  neoe^ssaiy  1 
daeiwr  location  of  the  sewers,  and  to  select  the  cheaper. 
long  as  the  Erie  eanal  remains,  and  this  ternt<ny  is  u<>t  filled  I 
level  anmewhat  above  the  canal,  it  will  be  subject  to  oT«H 
aad  this  additional  argument  for  the  filling  prttoess  is  suffici 
jastify  the  location  of  the  sewers  that  has  lxM.<n  mwle  in  th«  |i 
Tbe  villl^*e  would  he  justified  in  asking  some  assistance  from  ^ 
State  in  this  matter,  since  the  State  i-anal  ts  mainly  respi 
for  the  preseut  condition.     It  is  proposeil  to  discharge  the  aam 
into  the  Ktagara  river  at  three  |K>ints,  two  of  them  at  tbe  il 
Deoessary  to  carry  pipes  ander  the  bed  of  the  canal. 

The  Xii^ar«  rive'r  is  a  stream  that  is  nse>«]  for  potahle  pnr{ 
liQt  so  longX'^  tbe  city  of  Buffalo  is  permittetl  to  dischar|{e  I 
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sewage  into  the  river,  it  is  useless  to  object  to  the  comparatively 
small  amount  of  additional  pollution  from  the  village  of  Tona- 
wanda.  Should  sewaj^e  purification  be  required,  it  would  be 
necessary  to  pump  the  sewage  up  from  the  level  of  the  river,  at 
which  it  will  practically  discharge,  according  to  the  plan.  This 
contingency  is,  I  think,  very  remote.  The  outlets  are  above  the 
intake  of  the  water-works  of  the  village,  but  the  city  engineer 
informs  me  that  ex])eriments  have  shown  that  the  currents  will 
carry  the  sow;ige  by  the  intake  on  the  opposite  side  of  the  island 
in  the  river  on  which  the  water- works  are  situated. 

The  plans  give  a  good  solution  of  the  problem,  I  think,  and 
are  very  satisfactory  in  their  details. 

Respectfully  submitted. 

CHARLES  C.  BROWN, 

Civil  Engineer. 
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Keport  on  Violation  of  Rules  of  State  BoafoT 
Health  to  Conserve  its  Pnrity. 


Albany,  June  24, 1889. 
lo  Dr.  Leivis  Balcb,  Secretary  State  Board  of  HeaUk,  AJlxmy,  N.  Y. : 
Deab  Sir.— The  chief  engineer  of  the  water  department  of  the 
SHy  of  Rochester  having,  on  the  twentieth  of  June,  notified 
B  State  Board  of  Health  of  the  violation  by  one,  C.  C,  Camptiell, 
t  the  town  of  Livonia,  Livingston  county,  of  Enle  12  of  the 
ilatious  made  for  the  sanitary  protection  of  the  waters  of 
[emlock  lake,  and  requested  action  uuder  section  4  of  chapter  543 
t  the  Laws  of  1885,  I  was  directed  by  you  to  proceed  to  Livonia 
1  examine  and  report  in  regard  to  the  facts. 
On  the  twenty-first  of  June  I  proceeded  to  Rochester  and  the 
Vowini^  morning  was  joined  by  Chief  Engineer  Tubba,  who 
»mpanied  me  tti  Livonia  station,  whence  we  jiroceeded  by  team 
I  the  point  on  the  lake  where  the  alleged  violation  was  said  to 

3  taken  place. 

k  I  found  it  to  consist  of  a  cow  stable,  which  evidently  had  also 

ten  used  as  a  jiig-sty.     Six  cows  I  was  informed  were  kept  there, 

i  at  the  time  of  my  visit  they  were  away  grazing  in  the  field  and 

9  stable  was  empty.     The  inclosed  sketch  will  show  the  location 

t  the  nuieance  with  reference  to  Hemlock  lake. 

The  evidence  of  the  occupancy  of  the  stable  was  visible  in  the 

droppings  in  front,  by  the  side^  and  in  the  rear.     At  the  rear  of 

the  stable  is  a  small  ravine  passing  and  running  with  a  more  or 

less  circuitous  course  into  the  lake.     The  rains  would  necessarily 

wash  the  cattle  dropping.^  from  the  rear  and  from  one  aide  of  the 

ibed  into  this  ravine,  through  which  they  would  be  carried  of 

14 
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necessity  iuto  tbe  lake.  Besides  tliis  what  would  not  be  waahed 
into  the  lake  tlirough  the  ravine,  Dacoely,  tbe  droppings  in  froci 
of  the  stable,  would  naturally  take  a  more  direct  course  down  the 
descending  slope  into  the  lake.  Rule  12  waw  clearly  nolal 
the  location  of  the  stable.     This  tnle  provides : 


Rule  :XII. 

-No  stable,  pig-stj,  hen-hoi 


iata^^yi 


Section  A. —  No  stable,  pig-stj,  hen-hotise,  bam-yard,  hoff-yord, 
hittsliing  or  standing  place  for  horses,  or  other  place  where  animal 
mannre  accumulates,  shall  be  so  constructed  or  lotrated  that 
the  manure  from  it  may  wash  into  the  lake  or  iuto  any  streaiB, 
spring  or  dry  water-course  running  into  the  lake. 

Although  the  amount  of  pollution  from  this  particular  source 
might  not  be  of  serious  import  taken  by  itself,  yet  when  it  is 
ooDsidered  that  the  toleratiou  of  one  such  violation  of  law  formi 
a  plea  that  might  be  used  iu  extenuation  of  others,  and  that  a 
number  of  such  increments  of  deBlemeut  permitted  to  remain 
would  unquestionably  ooustitnte  a  grave  danger,  prudence  diotatee 
that  the  rule  of  excluding  all  is  wise  and  equitable  and  in  fact 
the  only  sensible  course. 

I  called  at  the  house  of  Mr.  Oampbell  to  hear  what  he  had  to 
say,  but  found  that  both  himselfland  wife  were  away  from  home, 
hence  could  not  have  an  interview  with  him.  I  then  got  tbe  board 
of  health  together,  all  being  present  with  the  exception  of  tlie 
supervisor  who  was  at  the  time  too  far  distant  to  be  reached,  asd 
explained  the  situation.  I  informed  the  board  that  this  man  had 
clearly  violated  the  rule  and  that  -I  would  so  report  to  the  State 
Board  of  Health  on  my  return,  that  they  might  expect  direotioiia 
from  the  secretary  requiring  them  in  accordance  with  law  to  order 
the  removal  of  the  stable  to  comply  with  the  rule  above  qaoted 
and  enforce  such  order.  The  board  expressed  its  readiness  to  aot 
without  delay  upon  receiving  proper  directions  from  the  State 
Board  of  Health. 

This  is  the  first  case  of  violation  of  the  board's  rules  to  protect 
water  supplies  thus  far  reported,  and  in  fact  the  rules  to  protect 
this  water  supply  were  the  first  framed  by  the  State  Board  of; 
Health.  1  found  a  general  feeling  among  the  people  in  favor  of. 
preserving  the  lake  from  pollution.  i 

There  appeared  to  be  no  adequate  reason  why  any  impority 
should  go  into  the  lake  from  this  source.     The  stable  could  have 
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had  a  different  location  without  injury  to  the  owner.  In  fact  the 
superintendent  informed  me  that  he  was  ready  to  aid  Mr.  Camp- 
bell in  the  removal  so  as  to  minimize  the  inconvenience. 

I  examined  into  the  provisions  made  by  the  city  of  Bochester 
for  the  collection  and  disposal  of  the  sewage,  the  cleansing  and 
disinfection  of  the  receptacles  used,  and  found  everything  to  be 
perfect  of  its  kind.  The  place  is  a  model  of  cleanliness  and  the 
lake  itself  a  body  of  clear,  pure  water  most  picturesquely  situated 
and  well  worthy  the  efforts  of  the  city  of  Bochester  to  conserve 
for  a  water  supply. 

Very  respectfully,  your  obedient  servant. 

FBEDEBICK  CABMAN, 

Assistant  Secretaiy. 

On  the  receipt  of  the  above  report  the  Secretary  at  once  took 
action  and  forwarded  a  communication  to  the  board  of  health  of 
Livonia  of  which  the  following  is  a  copy : 

Albany,  N.  T.,  June  24, 1889. 
To  the  Board  of  Health  of  the  town  of  Livonia,  N.  Y.  : 

Gentlemen. —  On  the  twentieth  of  June  the  chief  engineer  of 
the  water  department  of  the  executive  board  of  the  city  of  Boch- 
ester, Mr.  J.  Nelson  Tubbs,  notified  the  State  Board  of  Health 
that  Bule  12  of  the  rules  and  regulations  made  by  it  in  accordance 
with  chapter  543  of  the  Laws  of.  1885,  for  the  sanitarj^  protection 
of  the  waters  of  Hemlock  Lake,  had  been  violated  by  one  Collins 
C.  Campbell,  of  the  town  of  Livonia,  Livingnton  county,  N.  T., 
and  requested  immediate  action  as  directed  by  section  4  of  said 
act,  said  Campbell  having  been  formally  notified  of  his  violation 
of  rule  and  positively  declining  to  do  anything  in  the  matter. 

Section  4  provides  that  when  the  officer  in  charge  of  the  water 
supply  of  the  municipality  affected  shall  notify  the  State  Board 
of  Health  of  the  violation  of  any  of  its  rules,  the  State  Board  of 
Health  shall  thereupon  examine  into  the  said  violation,  and  if  the 
party  complained  of  is  found  to  have  violated  any  of  said  regula- 
tions, the  secretary  of  the  State  Board  of  Health  shall  order  the 
local  board  of  health,  having  jurisdiction  thereof,  to  convene  and 
enforce  obedience  to  the  said  regulation. 

Immediately  on  receipt  of  the  notification  from  the  super- 
intendent of  the  water  department,  I  dispatched  the  assistant 
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secretary  to  examine  into  tlie  unestion  of  the  alleged  violation.   , 
Bale  12  rejuls  as  follows     "  No  stable,  pip-aty,  lieu-hoase,  bus-  ■ 
yard,  hog-yard,  hitching  or  standinR  place  for  horses  or  othor 
place  where  animal  manure  accumulates  shall  be  an  constmcted   . 
or  located  that  the  manure  from  it  may  war^h  into  the  lake  or  into 
any  stream,  spring,  or  dry  water-course  running  intn  the  lake." 

The  assistant  secretary  reported  that  he  (onnd  a  cow  stable  so   j 
located  that  the  manure  from  it  must  necessarily  be  washed  into 
the  lake,  mainly  throuRh  the  ravine  in  its  rear  and  runniu);  in  a   i 
circuitous  route  don-n  into  the  lake  itself.     What   does  not  get 
washed  into  this  raWne  and  carried  through  it  into  the  lake  its 
carried  by  a  more  direct  and  shorter  route  straight  into  the  lake 
itself,  by  reason  of  the  steep  slope  from  the  stable  to  the  margin   r 
of  the  water. 

The  rule  being  thus  clearly  violated,  it  is  my  duty,  in  accord- 
ance with  section  4  of  chapter  543  of  the  Laws  of  1885,  to  direet 
you  to  immediately  convene  and  enforce  obedience  to  said  rqjn-  ' 
lation.     To  do  this  it  will  be  necessary  to  have  the  stable  remoTed,   , 
all  the  manure  droppings  cleaned  up  and  a  dew  locAtiou  selected   i 
for  the  stable,  if  it  is  to  l»e  hereafter  maintained,  that  will  cooform 
to  the  provisions  of  Bale  12  already  referred  to. 

Your  board  of  health  should  first  formally  order  Mr.  Campbell 
to  comply  with  the  provisions  of  Bale  12,  and  if  he  fails  to 
do  so  immediately  to  engage  men  and  have  tlie  stable  removed. 
Any  person  daring  to  interfere  with  the  orders  of  your  board 
shonid  be  promptly  arrested,  and  you  have  power  to  call  npoD  ' 
the  sheriff  of  the  county  for  such  assistance  as  yon  may  need  in 
the  discharge  of  your  work.  Please  report  to  this  departmMit 
the  action  you  have  taken.  The  penalty  provided  in  the  nil^.| 
for  violation  thereof  should  be  enforced  against  Mr.  Caiupbi 
Very  respectfully,  yonr  obedient  servant. 

LEWIS  BALCH. 

Secretary. 

The  State  Board  was  informed  subsequently  by  the  chief  engi- 
neer of  the  water  department  that  the  board  of  health  of  Livonia 
acted  promptly  in  the  matter,  and  the  cow  stable  complained  of 
gBs  removed  to  a  location  which  would  not  endangei 
a  lake. 
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Pollution    of  Esopus   Creek. 


Union  CoiXEaE,  i 

SCHENBOTADY,  N.  T.,  Juhj  1,  1889.  S 
J  Baluh,  M.  D.,  Sea-clary  State  Board  of  Health: 
Dbab  8[B. —  I  ImvG  tlie  following  report  to  make  of  m;  investi- 
itioD  of  tlie  prnposed  discharge  of  tlie  sewage  of  a  portion  of  the 
of  Kiiif^stou    into    Esopus   creek   ami   itu   effuot   upon   the 
labibtnb)  of  tlie  village  of  Sangerties : 

Under  the  plan  for  the  complete  sewerage  system  prepared  by 
:  Grant  CIiiMs,  city  (engineer,  in  1884,  npon  general  lines 
approvpid  bj  Mr.  James  T.  Gardiner,  consulting  engineer  of  the 
State  B<»aril  ot  Health,  it  was  proposed  to  diacliarge  the  sewage 
from  tho  first  drainage  district  into  Esopus  creek.  This  drainage 
diatrict  includes  "tho  first  and  second  wards,  nearly  all  of  the 
nitith,  and  a  portion  of  the  eighth  ward."  The  following  table, 
taken  from  tho  report  by  the  city  clerk,  Mr,  A.  Suhepmoea,  of  the 
enumeration  of  ISS.*!,  shows  the  population  in  the  above-men- 
tiooed  wards  and  the  increawe  sincrt  the  census  ol  1880,  The 
increase  in  population  of  the  entire  city  during  that  time  is 
fifteen  per  cent. 


RWOUTtOV. 

tsao. 

im. 

Hnb 

1,780 
1.590 
2,151 
2.638 

1,957 
1,791 
2,537 
3,031 

177 

Second 

201 

386 

398 

8,154 

9,316 
21,104 

1.162 

Total  in  city 

18.342 

2,762 

1 
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The  uity  cIbtU  eBtimates  that  there  should  be  ileduoted  from 
the  above  amuuut  of  population  in  1885,  the  foHowiufj,  whose 
Bewerago  Is  iiicluded  in  other  drainage  districts  : 

Half  of  eighth  ward 1,269 

Part  of  ninth  ward 300 

Total 1,569 


This  leaves  7,747  jieople  in  the  first  draiDage  district,  "or  in 
ronud  numbers  8,000  "  at  the  present  time. 

The  accnmpaayiiit;  large  m&p,  furnished  by  the  present  city 
enfiineer,  Mr.  S.  B.  Sears,  shows  very  closely  the  area  of  the  first 
drainage  district  and  the  extent  of  the  proposed  sewerage  system 
of  that  district.  That  portiou  of  the  district  within  the  free-hand 
dotted  line  is  unoccupied,  and  "  the  balance  on  the  northerly  side 
of  Union  avenue,  or  between  Uuion  avenue  and  Tea  Broeck 
avenue,  is  very  thinly  settled."  It  will  be  seen  that  it  is  possible 
to  have  an  appreciably  greater  population  in  the  district  than  is 
now  there. 

It  is  proposed  at  this  time  to  construct  only  that  portion  of  the 
system  of  sewers  in  the  First  ward,  including  the  outlet  to  the 
district  This  territory  would  be  included  between  lines  drawii  to 
connect  the  letters  AAAAA,  and  is  now,  I  believe,  with  the  outlet 
under  coutract  for  construction.  The  population  on  this  portion 
of  the  district,  is  as  stated  above,  1,957  or  say  2,000. 

The  water  of  Esopus  creek  is  used  for  potable- purposes  in  one 
or  two  mills  in  the  village  of  Saiigerties,  It  is  introduced  by 
pipes,  There  are  three  taps  from  the  villE^e  water-works  in  one 
mill  (whose  supply  is  obtained  from  another  source)  which 
employes  can  nse  if  they  wish.  TJiere  are  900  employes  in  this 
mill.  Thirty-two  houses  occupied  by  mill  operatives  are  located 
on  "  the  island  "  between  the  river  and  the  main  mill  race.  The 
rear  ends  of  the  lots  on  which  these  houses  are  situated  are  on 
the  race,  and  this  is  their  supply  of  water  for  all  household 
purposes.  The  owners  of  the  mill  property  are  ready  to  put  iu 
connections  with  the  village  water-works  for  any  of  their  tenants 
on  the  island  who  wish  them,  and  who  will  pay  the  water  rents, 
but  so  far  they  report  that  the  tenants  prefer  to  use  the  creek 
r.  Ice  is  cut  in  considerable  quantities  from  the  mill  pond 
1  hooses  upon  its  banks,  and  in  other  places. 
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■  Ur.  Hoars  AD(1  mytiQif  miide  ttorae  approximate  estimate  of  the 
Bbw  of  water  iu  Eaopiis  creek  at  KinRstou  and  at  Saiigarties,  and 
B  the  tribatariea  of  the  creek,  at  and  near  the  time  of  my  visit 
jht  I  am  able  tu  f^ive  a  defiuite  statement  of  what  is  approximately 
the  minim  am  How  of  water  iu  tlici  stream,  obtained  iu  the  follow- 
ing mauner:  The  two  mills  usinp  the  water  have  six  turbine 
wheels.  The  wheel  manufacturer's  statement  nf  the  amount  of 
bter  necessary  to  run  these  six  wheels  ia  r2,7'21  cubic  feet  per 
ite.  If  we  allow  about  2,000  cubic  feet  per  minute  for  waste 
for  water  used  in  the  washing  processes  and  in  other  ways  in 
the  mill,  this  ^ves  ns  15,000  cubic  feet  per  minute  as  the  flow  of 
water  neeess.iry  to  keep  the  mill  running.  It  is  the  statement  of 
Mr.  Sheffield,  of  the  company  owning  the  water-power,  that  during 
about  three  weeks  in  winter,  and  about  two  months  in  summer,  no 
water  runs  over  the  dam.  He  estimates  that  the  aboTe-f^ivan 
quantity  of  water  should  be  reduced  by  twenty-five  per  cent 
during  one  summer  mouth  and  by  fifty  per  cent  during  another 
siace  it  is  iluring  those  times  necessary  to  shut  down  more  or  less 
impletely  for  from  one-fourth  to  one-half  the  time  to  secure 
ir  enough  to  run  diiriug  the  remainder.  The  water  used  in 
mill  processes  is  filtered  through  an  upward-acting  gravel 
ir  to  remove  mechanical  impurities  that  would  be  injurious  to 
processes  of  the  mill. 

conld  not  learn  that  any  one  elne  habitually  used  the  water  of 
creek  for  any  potable  or  household  purposes. 
trhe  city  engineer  of   Kingston  refers  me  to  a  paper  by  Mr. 
iolph   Heriu^,    civil   engineer,    before   the   American   Public 
Itb  Association,  for  a  statement  of  the  conclusion  that  a  flow 
i50  to  200  cubic  feet  oE  water  per  minute  in  the  stream  for  the 
from  each  1,000   people  draining  in  the  stream  is  a  soffi- 
it  dilation  to  render  the  stream  inoffensive,  to  preserve  it  fit 
all  ordinary  manufacturing  purposes,  and  to  .sustain  the  life 
ish,  provideil  that  there  is  opportunity  for  a  natural  subsid- 
<rf  the  heavier  matter  immediately  below  the  towu  discharg- 
tfae  sewage.     The  minimum  tliiw  on   the   minimum  estimate 
given  will  give  a  dilution  for   the   sewage   of   the   2.000 
te  in  the  first  ward  nearly   twenty  times  as  great  as  that 
■ed  by  the   larger  figure  in  this  statement;   for  the  8,000 
in  the  first  draiuage  district  nearly  five  times  as  great ; 
for  the  entire  jjopulation  likely  to  settle  upon  the  district  in 
ij  years,  from  two  to  three  times  as  great. 
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The  estimate  of  the  proper  amount  of  dilution  above  given  v^ 
made  on  tlie  Buppoaition  that  the  water  is  not  in  uae  tor  potable 
purposes.  Should  it  be  in  use  for  such  purposes,  Mr.  Herin^ 
very  properly  states  that  the  amount  of  dilutiou  must  be  indefi- 
nitely increased.  Th«re  are  uo  data  upon  which  to  base  an 
estimate  of  the  dihitiou  theu  required,  and  the  only  absolutely 
safe  course  is  to  prohibit  the  entrance  of  unpurified  sewage  into 
tlib  water. 

There  are  two  conflicting  opinions  ae  to  the  use  of  streams ; 
one,  that  they  are  for  use  for  any  purpose  tor  which  they  are 
fitted  in  their  natural  condition,  and  that  any  polluting  matter 
from  arti^cial  sources  must  be  purified  before  entrance  into  the 
stream  sufiiciently  to  preserve  this  natural  condition  practically 
unchanged  at  the  points  where  the  water  ia  used ;  the  other  that 
they  are  the  natural  drainage  channels  of  the  country  through 
which  they  pass  and  can  be  so  used  by  the  population  along  their 
banks  with  little  or  no  reference  to  the  other  uses  to  wliich  the 
stream  may  be  put.  A  statement  of  the  two  views  is  sufii- 
cient  to  indicate  which  is  the  proper  view  to  take  in  the  greater 
number  of  cases.  The  latter  view  ia  ordinarily  modified,  however, 
(o  limit  the  amount  of  pollution  allowable  to  such  an  extent  that 
the  stream  can  be  used  for  almost  any,  except  potable  pur- 
poses without  inconvenience,  nince  it  sometimes  happens  that  the 
use  of  a  stream  for  purposes  of  drainage  is  so  much  more  impor- 
tant than  for  potable  purposes  that  the  value  for  the  one  greatly 
over  balances  the  value  for  the  other.  The  values  for  the  two 
purposes  are  very  nearly  balanced  in  the  case  of  Esopus  creek, 
and  in  such  cases  it  seems  to  me  proper  to  consider  the  first  view 
as  the  more  nearly  correct.  This  is  the  view  that  has  been  taken 
by  the  State  Board  of  Health  heretofore.  Its  acceptance  in  the 
present  case  would  require  the  city  of  Kingston  to  purify  its  sew- 
age before  admitting  it  to  Esopus  creek,  sufficiently  to  preserve 
the  purity  of  the  water  at  Sangertiea,  about  twelve  miles  below, 
where  it  is  first  used  for  potable  purposes. 

The  questions  theu  arise  as  to  what  amount  of  sewage  may  be 
admitted  at  Kingston  without  affecting  injuriously  the  purity  of 
the  water  at  Saugerties,  and  to  what  extent  the  puntication  must 
be  carried  for  larger  amounts  of  sewage.  The  opportunity  for 
subsidence  just  below  the  city  is  ample,  as  the  fall  in  the  ci-eek 
is  quite  low  for  some  distance,  to  a  point  near  the  entrance  ofjthe 
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"Saw  Eill   (see  sketch  of  creek   here^rith),  and   tlie  water  flows  ' 
slowly  tbroupL  deep  pools.      The  amount  of  dilution  at  Saager- 
ties  is  given  above.     Oiidation  of  impurities  is  Rreatlj  promoted 
by  falls  and  dams  of  a  combined  height  of  80  to  100  feet.     The 
principal  falls  are  shown  in  two  of  the  accompanyiof^  photographs. 
Two  other  photographs  show  the  larger  part  of  the  mill  pond  at 
Saagerties  from  which  ice  is  cut  and  water  is  drawn  for  the  mills 
L,#Dd  houses  as  already  described,  and  which  must   be  the   final 
■.place  of  deposit  of   much  sediment  originally  deposited  in  the 
vpools  near  Kingston  and  afterwards  washed  out  in  times  of  flood 
Pjlo  be  deposited  farther  down  the  stream.     Better  opportunities 
■  for   the    purification   of    a    stream   by   natural   agencies   before 
■reaching  the  8angerties  milt  pond  could  scarcely  exist,  and  I  think 
■H  will  be  admitted  by  any  one  not  an  alarmist  that  the  admission 
Wt£  sewage  from  2,000  people  at  Kingston  will  not  injuriooaly 
wnffect    the    water    at    Saiigerties   under  any   conditions,  except' 
Kfossibly  an  epidemic  of  such  a  disease  as  typhoid  fever  in  the 
Mfty.     No  one  can  say  whether  that  fever  would  be  communicated 
Rk>  the  inhabitants  of  Saugerties  through  the  water  of  the  creek  in 
B&is  manner  or  not.     As  the  sewage  system  is  extended  and  aa 
l^he  population  increai^es,  the  amount  of  pollution  will  increase, 
^^d  the  chances  of  purification  before  reaching  Sangerties  will   ' 
BAecreaae.     No   one   can   set   an   exact   limit   beyond   which   the 
Vkmonnt  of  pollution  shall  not  increase  and  purification  processes   , 
nibaU  be  established.     It  would  seem  the  safer  course,  therefore, 
mo   put   in  purification   works   at  this  time,  or   at  least  on  any 
■Appreciable  increase  in  the  extent  of  the  sewerage  system.     There  ' 
wSm  no  doubt  that  the  sewage  of  perhaps  as  many  as  2.000  people  J 
ntow  reaches  the  creek  through  storm  water-sewers,  private  drains'] 
^^d  the  like. 

H|  The  se'i^er  map  and  the  profile  of  the  outlet  accompanying 
Iptdicate  the  character  of  the  fiat  along  the  creek.  The  streams  in 
^BUB  region  are  subject  to  sudden  aud  great  fioods,  aud  the  entire 
^ni  ap  nearly  to  the  line  of  buildings  on  Front  street  is  subject 
^b  overflow.  It  wonld  hardly  be  possible  to  provide  any  system 
^n  purification  by  intermittent  filtratioq  or  irrigation  on  this 
^■BQOiuit, —  without  pumping.  A  chemical  plant  could  be  operated 
Hngite  close  to  Front  street  without  pumping,  but  I  think  it 
^Hqtnble  that  a  large  part  of  the  fall  through  the  works  would  be 
^mIsI  times  of  high  floods  for  the  hours  during  which  they  last 
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The  dilutioii  at  such  times  U  so  eoormoua,  and  th?  amooBll 
wuter  retained  behind  ilAms  and  in  deep  readies  is  so  smi^  in 
proportion  to  the  total  amoujit,  that  the  poUatton  from  thp  mw 
Bowa^e  during  these  times  need  not  be  feared  in  the  leiist  It 
would  V»e  necessary  to  exercise  estreme  cantion  in  working  the 
plant  to  prevent  odors  arisinf;  [rom  the  works,  owin^  to  their 
pros^imitv  to  the  hoasea  of  the  city.  It  is  possible,  I  thiulc,  to 
obtain  this  reault.  One  of  the  acoompauying  photographs  shows 
a  possible  location  of  the  plant 

Respectfully  submitted. 

CHAa  C,  BROWN. 
Civil  E«t 


SECOND    REPORT    ON    KINGSTON    SEWERAGE 
E80PCS  CREEK. 

Union  Cou.eob, 

'  SCHESECTADY,  N.  T.,  SepUtnbcT  17, 1 

Lliwis  Balch,  M,  D.,  Secrfttry  Stale  Bmird  of  Huaith : 

Deah  SlB-^At  your  request  I  have  again  eiatuined  the  city  of 
KiugstOQ  and  Esopns  creek  with  reference  to  the  poUntiuD  oi  the 
waters  nf  that  stream  by  the  sewage  of  the  oily-  I  extended  the 
inspection  of  the  creek  to  Saugerties  down  stream  and  to 
the  uppermost  villages  up  the  stream  and  its  tributaries,  omittiag 
only  the  hamlet  of  Hurley,  which  it  was  not  convenient  to  visit  at 
that  time.  I  hav^  also  insiiected  Bondout  t'reek  and  have 
obtained  a  general  idea  of  the  amuaut  of  pollution  from  ^-illages 
and  factories  entering  its  principal  tiibutary,  the  Wallkill.  These 
inspections  of  creeks  were  id  the  Hoe  of  my  general  inspection 
of  the  Hudson  river  and  its  iributaries,  but  are  of  use  in  the 
present  case.  I  give  here  only  the  general  results  of  these  inspec- 
tions, and  would  refer  you  to  my  report  oa  the  Hudson  river 
work  for  the  details. 

The  villages  and  hamlets  on  Esopus  creek  and  its  tributaries 
are  most  of  them  on  the  line  of  the  Ulster  and  Delaware  railroad 
and  the  Stony  Clove  and  Catekill  Mountain  railroad.  They  are 
Brodheod,  Shokan,  Boice>'ille,  Mount  Fteasant,  Phoenicia,  Shan- 
daken,  Big  Indian,  Pine  Hill,  Chichesters,  Laoesville.  Others  on 
the  creeks  or  tributaries  are  Hurley,  Marbletown,  Woodland, 
Long  Year.      Others  on  the  watershed  at  some  ilislance  from  ibi^-^ 
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lek  are  West  Hnrley,  Oliver,  Brown's  Station,  West  Shokan- 
i  population  of  all  these  is  about  2,600,  perhaps  onfl-third  of 
i  popnlation  being  at  a  distance  greater  than  2,000  feet  from 
be  creek  or  its  principal  tributaries.     By  actual  count  there  are 
lOve  Brodhead's  bridge  224  liousos,  hotels,  mills  and  stores,  163 
ms,   seventy-eight    privies,    five    pig-pens,   one    tannery,   one 
bnghter-house,  on  the  banks  of  the  creek  and  its  trihntariea, 
t  sufficiently  near  thereto  bo  that  a  portion  of  the  drainage  from  , 
lem  enters  the  streams  at  times  of  rain.      The  numbers  between 
vdhead's  bridge  aud  Kingston  are  certainly  small.      The  die- 
iot  ia  very  thinly  settled,  there  being  almost  no  population  except 
bong  the  valleys  of  the  creek,  and  this  population  being  much  scat- 
red  the  lai^est  viilage  ha^'ing  less  than  500  inhabitants.    If  ear  the 
.dwaters  are  a  large  number  of  summer  hotels  and  boarding- 
As  compared  with  the  Croton  watershed  the  pollution 
rom  all  these  sources  is  very  slight.     The  creek  is  perhaps  for^ 
biles  long  above  Kingston  and   its  longest  tributary  less  than 
It  drains  about  450  square  miles  of  mouutainoiis  country. 
^I  also  collected,  or  caused  to  be  collected,  four  samples  of  the 
l&ter,  aa   follows ';      No.   1  at  a   point   near  the  west   bank   of 
»puB  creek,  300  or  400  feet  below  the  bridge  at  the  upper  end 
f  Kingston,  where  pollution  of  the  water  from  the  city  was  very 
likely.      No.  2  at  a  point  on  the  east  bank  of  Esopus  creek, 
I  or  400   feet   lielow  the   outlet  of   Tannery   brook,    and   the 
tiet  of  the  system  of  sewers  now  in  process   of  construction. 
I  creek  has  at  this  point  received  whatever  pollution  it  can 
I  the  surface  drainage  of  the  city  into  Tannery  brook,  being 
B  drainage  from  houses,  yards  and  outbuildings,  and  from  such 
m-water  sewers  as  discharge  street   drainage   more   or   leBa 
itlj  into  the  brook.     There  are  several  of  these  storm-water 
a  which  are  said  to  have  no  house  connections.     The  draio- 
afrom  the  Clinton  hotel  and  several  buildings  is  quite  directly 
D  this  brook.     When  the  system  of  sewers  now  under  contract 
1  in  process  of  construction  is  completed  and  house  connections 
i  mftde,  the  sewage  of  2,000  people  will  he  discharged  at  the 
ntb  of  Tannery  brook.     No.  3  was  taken  at  Stony  Point  at  the 
ace  of  the  creek  into  the  mill-pond  at  Saugerties  about  ooe- 
'.  mile  above  the  dam,  after  Esopus  creek  has  flowed   from 
ptOD,  nearly  twelve  miles,  through  pools  and  over  rapids  a- 
I  vertical  fall  of  80  to  100  feet    The  creek  has  received  in  , 
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this  iliatiiDce  practically  no  additioua!  pollation,  ftnd  has  reoeivwfl 
two  tribotaries  of  some  size  and  several  small  brooks.  Na  4 
was  takeu  in  the  same  pond  just  above  the  dam  and  near  the  west 
bank  aftor  the  creek  has  flowed  through  the  poud  and  has 
received  whatever  pollution  is  added  above  the  dam  by  the  village 
of  SaugerticR.  This  pollution  ia  represented  by  the  drainage 
from  about  twenty  houses  near  the  bank  of  the  poud  whose 
privies  are  fifty  feet  or  less  from  the  water's  edge,  nearly  half 
beinjf  much  less;  from  twelve  to  fifteen  houses  on  a  small  branch, 
whose  privies  are  generally  on  or  quite  near  the  stream;  and 
from  Bridge  and  Partition  streets  surface  drains  which  bring  the 
storm  n-aters  from  those  streets  and  from  side  streets  running 
into  them. 

The  samples  were  taken  after  a  rain  and  probably  would  show 
more  evidence  of  sewage  (contamination  than  would  be  shown 
after  long  continued  rains  or  during  times  of  no  rain.  This  is 
inferred  from  the  conditions  of  Croton  water  under  similar 
circumstances.  (See  my  paper  on  Sanitary  Condition  of  Water 
Supply  of  New  York  city.  Jour.  Asso.  Eng.  8oc.  July,  188!t.) 
Anrtlyses  of  these  four  samples  were  made  by  Dr.  Willis  O. 
Tucker  and  his  report  thereon  is  as  follows  : 

"  State  Board  of  Health  of  New  Tour  : 
"  Bureau  of  Chemical  Analysis, 
"  Chemical  Laboratorv,  Albany  Medical  Colleob, 
"  Aliianv,  N.  Y..  S--/>tember  12, 1889. 
"Dr.  Lewis  Balcii,  Secrctanj  Stale  Board  of  Health,  Albany. 

"Sir. —  On  the  teuth  instant  I  received  from  you  four  samples 
of  water  for  analysis.  Two  were  contained  in  glass  demijohns, 
and  were  marked  '  No.  1 '  and  '  No.  'i '  '  from  Charles  C.  Brown.' 
They  were  shipped  from  Kiug^tou,  N.  Y.  The  other  two  were 
contained  in  stone  jugs  and  were  marked  '  Water  from  Esopus 
creek  at  Saugerties '  ' No.  3'  and  'No.  ■L'  They  were  shipped 
from  Saugerties,  N.  Y.  The  analysis  of  the  waters  was  begun  at 
once  and  has  just  beeu  completed.  The  results  in  tabular  form 
are  appended.  It  will  be  observed  that  the  waters  resemble  each 
other  quite  closely  in  most  respects,  but  there  are  some  striking 
differences  which  I  am  unable  to  explain,  knowing  nothing  of  the" 
localities  from  which  the  samples  were  taken  nor  the  circum- 
stances under  which  they  were  collected. 


I 
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"The   color,   appentance   and   odor  of  th^se   waters  is  good  *j 

ilorine  is  low  Id  all.     Oxygen  absorWd  from  permanganuta  also 

|bw  for  aorfaw  waters.    Free  annnonia  quite  low  except  in  Na 

I  in  which  it  i^  excessive.     AJbumiuoid  aramouia  is  lu<;hGst  iuNo. 

,  but  fairly  low  in  all.     Total  8nli<l8  low  iu  all,  an!  bebavior  dur- 

i;  ignitioti  satisfactory.     "With  tbfi  exception  of  No.  'S,  in  which 

B  free  ammonia  is  in  excess,  these  waters  may  be  considered 

bly  eatisractory.     Xo.  4  shows  the  least  evidence  of  pollution. 

Did  the   next  best   in  most   respects  is  No.  1.     No,  2  contains 

eided  traces  of  nitrites,  and  in  No.  3  the  free  ammonia  is  in 

teas  BS  stated.     The  albomiooid  ammonia  is  not  as  high,  how- 

rer.as  in  No.  1.     The  water  doubtleBs  all  contains  some  sewage, 

t  it  is  largely  diluted. 

"  Yours  respectfully. 

"  WILUS  G.  TUCEER. 

•'Analijst  suite.  Board  of  HeaHh." 
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lie  following  I  quote  from  my  former  report  upon  this  subject: 

B  are  two  conflicting  opinions  as  to  the  n^e  of  streams;  one, 

t  they  are  for  use  for  any  purpose  for  which  they  are  fitted  in 

il  condition,  and  that  any  pollating  matter  from  iirti- 
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ficial  sources  mnst  be  purified  before  entrance  into  the  stream 
sujBSciently  to  preserve  this  natural  condition  unchanged  at  the 
points  where  the  water  is  used ;  the  other,  that  they  are  the  natu- 
ral drainage  channels  of  the  country  through  which  they  pass  and 
can  be  so  used  by  the  population  along  their  banks  with  little  or 
no  reference  to  the  other  uses  to  which  the  stream  may  be  put. 
A  statement  of  the  two  views  is  sufficient  to  indicate  which  is  the 
proper  view  to  take  in  the  greater  number  of  cases.  The  latter 
view  is  ordinarily  modified,  however,  to  limit  the  amount  of  pollu- 
tion allowable,  to  such  an  extent  that  the  stream  can  be  used  for 
almost  any  except  potable  purposes  without  inconvenience,  since 
it  sometimes  happens  that  the  use  of  a  stream  for  purposes  of 
drainage  is  so  much  more  important  than  that  for  potable  pur- 
poses that  the  value  for  the  one  greatly  overbalances  the  other." 

Professor  Tucker's  report  shows  that  the  water  of  Esopus  creek 
is  now  a  fit  source  for  potable  water  supply,  and  the  inspection 
of  the  creek  shows  that  but  little  labor  will  be  necessary  to 
remove  practically  all  of  the  small  amount  of  sewage  pollution 
now  entering  the  stream.  A  closer  study  of  Kingston  shows  that 
nearly,  if  not  quite  all  the  sewage  of  the  city  can  be  disposed  of 
otherwise  than  into  this  creek  without  unreasonable  expense.  In 
view  of  these  facts  I  wish  to  modify  my  statement  in  the  previous 
report  and  to  say  that  the  value  of  Esopus  creek  as  a  source  of 
water  supply  so  greatly  overbalances  its  value  as  an  outlet  for 
sewage  that,  unquestionably,  the  purity  of  the  water  should  be 
maintained.  To  maintain  it,  the  sewage  of  the  city  of  Kingston 
should  be  kept  out  of  the  stream  so  far  as  possible,  and  any 
sewage  discharged  into  the  stream  must  be  purified  to  the  greatest 
extent  possible. 

Kingston  has  an  outlet  at  a  reasonable  expense  for  all  or  nearly 
all  its  sewage  into  Boudout  creek.  To  determine  the  conditions 
under  which  this  creek  diould  be  used  as  an  outlet,  I  present  the 
results  of  an  inspection  of  the  creek  and  of  its  principal  tributary, 
the  WallkilL  This  inspection  was  not  so  detailed  as  that  of 
Esopus  creek  nor  is  the  inspection  yet  completed.  What  work  has 
been  done  shows  that  a  much  smaller  proportion  of  the  houses 
and  other  buildings  are  close  to  the  water  than  on  Esopus  creek. 
This  is  without  doubt  due  to  the  fact  that  the  valleys  of  these 
streams  are  much  wider  and  more  fertile  than  that  of  Esopus 
oreek,  the  banks  are  much  less  steep  and  the  available  building 


9  practically  unlimited  and  more  eligible  at  some  distance 

a  the  water's  edge.     Bondout;  creek  is  about  fifty  miles  loog  and 

9  about  450  square  miles  of  country,  mountainous  but  some* 

ut  less  BO  than  that  drained  by  Esopns  creek.     The  Wallkill  is 

nt  seventy  mllea  l<i>ig  and  drains  over  1,200  square  miles  of  hilly 

Wtry,  some  portions  being  mouutaiuous.     There  is  one  city  of 

)  or  9,000  population  and  there  are  several  large   villages  of 

)  to  2,600  population  on  the  water-ahed,  most  of  them  being  at 

s  of  a  mile  or  more  from  the  main  streams,  on  or  near 

1  brooks.     One  of  these,  Middletowu,  discharges  its  sewage 

f  into  a  small  brook  which  hnds  its  way  into  the  Wallkill. 

B  from  this  the  pollution  from  sewage   appeal's  to  be  mncli 

io   proportion   to   the  area  of   water-shed   population   and 

tDunt  of  water  than  on  any  other  water-shed  with  which  I  am 

Ainted.    And  while  the  population  in  villages  and  cities  on  the 

ir-shed  of  the  Wallkill  and  Bondout  creek  is  perhaps  35,000, 

t  amount  of   water   is   increased    in    greater   proportion   and 

'  amount   of    sewjige    pollution   per   mil©    is   ilecrejised.      A 

lical  analysis  of  the  water  of  the  creek  above  Eddyville,  will, 

ieve,  verify  this  statement.     Below  Eddyville  the  stream  ia 

Ibe  level  of  the   Hudson  river,  and  is  subject  to  the  tides  and 

i'Ocmsequent  checking  or  reversal  of  its  current.     This  stream 

;efore  not  a  fit  receptacle  for  large  amounts  of  raw  sew^;c, 

J  retention  during  the  periodic  stoppage  or  reversal  of  cur- 

t|  as  well  as  by  the  great  number  of  boats  congregating  along 

kdout  shore,  will  give  nae  to  nuisance.     The  creek  is  also 

1  to  a  certain  extent  for  ice.     Moreover,  the  Hudson  river  is 

B  a  water  supply  below  Kingston  at  two  places,  and  may  be 

e  at  others.     My  inspection  of  the  Hudson  this  summer, 

restigations  of  the  character  of  the  water  supplies  froui 

river  so  far  as  carried  up  to  this  time,  show  that  it  will  )» 

f  to  prevent  the  introduction  of  more  raw  sewage  into  the 

1  to  enable  its  use  to  be  continued,  and  that  it  is  quite 

f  to  improve  the  condition  of  the  water  above  its  present 

litiy  to  render  it  at  all  times  perfectly   wholesome.     Therefore 

1  ba  advisable  on  both  grounds  to  purify  the  sewage   of 

ion  before  permitting  its  dischai^  into  Bondout  creek.     It 

a  suggested  that  the  creek  could  not  be  rendered  worse 

Bi|,U  At  present  where  the  sewage  is  proposed  to  enter,  but  I  - 

i  with  this  view.    The  pollntioa  at  present  introduced 
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a  (with  the  exceptioD  of  Bome  of  Kiofjstan'a  aewa^), 
entirelT  in  the  form  of  oool  dost  slate,  etc^  fmn  tbe  i 
on  the  great  terminal  plant  of  the  Detavare  and  Hudson  Okaal 
Company,  and,  while  in  great  part  organic  matter,  is  not  at  m 
d«oompo8able  natnre,  ^es  riae  to  no  odor  and  does  not  injnn 
the  qoaiity  of  the  water  for  potable  porpoees  for  any  distanm 
below  the  month  (rf  the  cn«L,  i.  c,  aflez  it  has  had  an  c 
nity  to  settle:.  PmificatioD  of  the  sewage  ia  therefore  a 
at  any  oatlet. 

It  is  believed  that  no  system  of  sewaf^  pnrificaticKi 
destroy  all  disease  germs  that  mar  enter  the  disposal  works  wftfc 
the  sewage.  It  is  the  belief,  fonoded  apon  obserratioo,  that  ft 
larfie  dilation  scatters  the  disease  (rerms  to  snch  an  extent  tfcat 
the  chances  of  infection  from  them  are  reduced  to  iiil5niteaisial 
qnantides.  It  is  qoite  necessary  therefore  that  there  sboaU  be 
as  large  a  dilution  as  possible  of  the  efflnent  from  the  seVtf^ 
dispoeal  works,  or,  lo  other  words,  the  dischar^  into  EaopllB 
creek  from  tbe  disposal  works  ehonld  be  as  small  as  possible. 
The  dischai^  into  Bondoat  creek  will  be  sufficiently  dilated  by 
the  Toltime  of  water  in  the  Hudson  river  before  it  reaches  the 
location  of  any  water  supply.  It  follows  that  the  extent  ot 
the  sewerage  system  tributary  to  Esopos  creek  should  be  flw 
smalleat  possible,  preferably  not  more  than  over  the  first  vn^ 
now  ander  contract,  and  such  small  portions  on  Tannery  Inook 
aod  on  the  npper  side  of  it  as  can  not  be  conTeniently  turned  the 
other  way.  It  is  possible  to  torn  the  main  sewer  nt  the  first 
drainage  district,  carrying  practically  all  the  sewage  from  that 
district  except  that  from  the  portion  now  constmcting,  down 
Jacob's  valley,  whose  head  it  crosses,  and  thence  to  fioodoat 
creek.  This,  with  the  other  ontlets  constructed  or  proposed, 
would  make  four  ontlets  in  Rondoot  creek,  and  would  necessitale 
ft  collecting  sewer  or  several  purification  plants,  where  purifica- 
tion is  resorted  to,  and  some  other  route  may  be  fonnd  mora 
economical  Then,  too,  it  may  be  found  cheaper  to  pump  the 
sewage  now  proposed  to  be  discharged  into  Esopus  creek  over 
the  divide  to  tbe  disposal  works  established  for  the  Rondoat 
creek  districts,  than  to  establish  a  separate  purification  plant  fori^ 
Respectfully  submitted. 

CHARLES  0.  BROWN. 

CivU  Engiru 
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Sewerage  for  the  Village  of  Goshen. 


By  Chaeles  C.  Brown,  0.  E. 


Union  College,  i 

SCHENBCTADI,  N.  Y.,  May  22,  1889.    f 
ns  Balch,  M.  D.,  Secretary  State  Board  of  Health  : 
Pbab  Sib, — I  have  made  the  following  report  to  the  boftrd  of 
B  of  the  village  of  Goshen,  regarding  the  sewerage  of  that 

I  your  request,  through  Dr.  Lewis  Ealch,  Secretary  of  State 
i  of  Health,  I  visited  your  village  on  April  twenty-seven,  and 

a  on  May  nif^hteen,  for  the  purpose  of  preparing  an  opinion 
ss  to  the  desirability  of  a  system  of  sewers  for  the  place,  and  aa 
to  the  character  of  that  system,  with  some  estimate  of  its  probable 
cost. 

I  find  the  village  to  be  delightfnlly  located  in  a  depression 
among  the  hills,  at  an  elevation  of  420  to  600  feet  or  more  above 
the  sea  level,  and  fifty  to  150  feet  above  Wallkill  river,  which  the 
drainage  of  the  village  reaches  through  a  small  brook,  with 
branches  in  the  village,  after  a  flow  of  about  two  miles.  This 
brook  at  present  receives  much  drainage  from  houses  and  bnsi- 
neas  blocks  in  the  village  and  nearly  all  of  the  street  drainage. 
It  has  but  little  fall  in  the  village,  but  has  an  abundance  of  fall 
for  a  short  distance  below.  As  it  receives  a  large  amount  of  sur- 
face drainage  in  times  of  rain,  it  is  quite  thoroughly  washed  out 
&f;  such  times,  and  so  is  in  better  condition  during  wet  seasons 
than  many  similar  streams  in  other  villages.  But  the  head- 
waters of  one  branch  of  the  stream  furnish  the  water  supply  for 
the  village,  and  what  is  left  forms  only  a  small  brook,  which  must 
some  very  foul  during  ordinary  seasons  when  there  are  not  fre- 
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quent  lieavy  aliowers  to  flush  it  out.  On  my  laat  visit  I  found  the 
1>rook  in  tbis  loul  coDdition  throughout  both  its  main  branches  in 
the  village.  The  brook  is  arched  over  and  built  over  in  the  cen- 
tral part  of  the  %'illage,  and  one  or  more  sewers  from  houses  and 
business  blocks  enter  it  in  this  portion.  I  have  no  doubt  that  the 
condition  of  this  brook  is  rcHponsible  to  a  large  extent  for  the 
epidemics  of  zymotic  diseases  to  which  the  village  seems  to  be 
subject.  It  seems  to  me  to  be  a  necessity  to  improve  the  oob- 
ditiou  of  this  creek. 

The  first  proposition  that  is  made  in  such  cases  as  this  is  usually 
to  cover  such  a  creek  and  turn  it  into  a  aewer,  which  shall  carry 
off  both  house  and  street  drainage,  and  into  which  all  branch 
sewers  from  other  streets  shall  empty.  There  are  several  objections 
to  such  a  procedure.  First,  the  nuisance  now  complained  of  will 
simply  be  transferred  to  a  lower  point  on  the  stream,  unless  such 
a  sewer  is  continued  until  it  can  discharge  into  a  stream  of  large 
size.  Second,  the  coustrnction  of  a  conduit  in  the  bed  of  a 
stream,  of  suitable  strength  and  tightness  and  of  tlie  size  neces- 
sary to  carry  all  the  flood  waters,  is  quite  difiicult  and  very 
expensive.  It  is  the  experience  of  nearly  all  places  tliat  have 
tried  this  method,  that  it  is  extremely  difficult  to  obtain  a  satis- 
factory result  from  such  a  construction,  and  that  it  is  unnecessarily 
expensive.  Third,  a  sewer  large  enough  for  the  flood  discharge  ia 
much  too  large  for  the  overy-day  flow  of  water  and  sewage  in  the 
stream ;  deposits,  checking  the  flow  of  the  stream,  are  bound  to 
occur,  and  decomposition  of  the  organic  matter  sets  free  gases  of 
noxious  character  and  obnoxious  odor  in  such  amounts  that  it  is 
impossible  to  ventilate  the  sewers  sufliciently  to  keep  them  in 
proper  condition.  The  large  sewer  thus  becomes  a  reservoir  for 
dangerous  gases,  which  avail  themselves  of  every  opportunity  to 
enter  houses  and  areas  unprotected  by  traps.  It  is  in  almost 
every  case  the  conclusion,  as  in  this,  that  the  house  drainage 
should  be  kept  out  of  the  stream,  and  only  the  flood-waters  from 
the  streets  and  unimproved  land  allowed  to  enter  it.  The  stream 
should  l»e  so  protected  by  covering  and  artificial  banks,  that,  with 
the  aid  of  rules  strictly  enforced,  all  organic  wastes,  except  such 
as  can  not  be  kept  out  of  the  washings  from  the  streets,  shall  be 
kept  out  of  the  stream. 

The  village  is  of  such  a  character  and  so  well  located  that  it  ia 
necessary  to  discuss  but  one  method  of  disposing  of  the  house- 
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^raetes — that  of  water-caiTiu+;<;  or  sewerage.  Since  the  flood- 
TSters  can  be  so  well  takPD  car©  of  by  the  stream,  it  will  be 
ti«cess}try  to  coustrnct  such  a  8j»tem  only  fur  the  house  waates, 
euch  vratera  from  roofs  aiid  areas  only  beiiig  admitted  as  can  not 
be  disposed  of  otherwise  without  great  difficulty  or  risk  of  dam- 
age. As  stated  before,  the  villajre  is  exceptionally  well  fitted  by 
nature  for  such  a  system  and  I  have  made  an  estimate  for  the 
construction  of  such  a  system.  There  is  no  doubt  that  such  a 
"separate"  system  with  its  small  pipes  is  much  cheaper  than  one 
l&i^  enough  to  carry  the  ttood- waters. 

The  next  question  to  arise  is  as  to  the  disposal  of  the  discharge 
from  the  system  of  sewers.  It  is  evident  that  if  admitted  into 
the  brook  at  any  point  it  will  produce  a  nuisance  at  and  below 
that  point.  This  can  therefore  not  be  done.  It  might  be  pos- 
sible to  extend  the  outlet  pipe  to  the  Wallkill  river  and  discharge 
the  sewage  there.  This  plan  has  two  objections ;  first,  the  cost 
of  the  extension  of  the  outlet  sewer,  which  may  be  considerable 
M  there  is  a  long  stretch  of  Hat  land  on  the  way  to  the  river, 
most  of  the  fall  for  this  outlet  extension  of  about  one  and  three- 
fourths  miles  being  concentrated  in  a  short  distance  near  the 
river;  second,  the  sewage  will  pollute  the  Wallkill  river  to  a  cer- 
tain extent,  only  less  than  that  of  the  pollution  of  the  brook, 
beeaase  the  river  is  larger,  so  that  the  vill^re  may  be  enjoined 
from  digchai^iug  its  sewage  into  the  river.  I  think  that  the 
State  B<tard  of  Health  would  probably  not  approve  a  system 
which  discharged  unpurified  sewage  into  the  river.  Should  the 
sewage  be  purified  at  the  seiver  outlet,  it  could  then  be  turned 
into  the  brook  without  danger  of  creating  a  nuisance.  There  are 
Kveral  methods  of  purifying  the  sewage ;  by  irrigating  crops 
wUh  it,  by  filtering  it  through  prepared  beds  of  natural  or  arti- 
fieiftl  soil,  by  subsoil  irrigation,  by  chemicals,  or  by  two  of  these 
BethfHls  combined.  It  woiUd  be  possible  to  apply  any  of  these 
methods  if  the  outlet  sewer  is  carried  to  a  point  just  outside  the 
village  limits  on  tlie  west  near  the  crossings  of  the  brook  by  the 
railroad.  Both  of  those  first  mentioned  require  a  great  deal  of 
Attention  and  are  seldom  carrie<l  on  in  such  a  manner  as  to  be 
free  from  odors :  the  third,  subsoil  irrigation,  so  far  as 
nqr  observation  goes,  does  not  give  satisfaction  unless  the 
amount  of  sewage  is  small  The  last,  by  chemicals,  has 
in  general  given   the  best  results  in  cases  similar  to  this   one, 
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and  is  usually  the  most  economical  metliod.  It  requires  less 
attention  than  the  other  methods,  is  more  oertain  in  its  action,  ia  \ 
less  liable  to  give  rise  to  nuisance  from  odors  about  the  works,  | 
In  general,  the  system  cousista  in  adding  to  the  sewage  certain  , 
chemicals,  which  have  the  effect,  some  of  precipitating  the  organic  | 
matters  in  suspension  in  the  sewage,  others  to  a  certain  extent  ] 
those  in  solution,  and  others  which  act  as  disinfectants  or  germi- 
cides. Different  modifications  of  the  system  use  different  com- 
biuations  of  chemicals.  The  quantity  and  chai-acter  of  the 
chemicals  to  be  used  is  regnlated  by  the  quantity  and  conditioD 
of  the  sewage  and  the  degree  of  purity  desired  in  the  eJSueni  I 
think  it  is  possible  to  produce  an  eUluent  sufficiently  pure  to  be 
admitted  into  any  stream  not  used  directly  for  potable  purposes 
by  human  beings.  The  works  required  are  a  series  of  settling 
tanks  in  which  the  sewage  receives  the  chemicals  and  stands  for 
a  time  to  allow  precipitation  of  the  solids,  and  the  apparatus  for 
mixing  and  applying  ihe  chemicals.  The  tanks  should  be  in 
duplicate  to  allow  continuous  action  upon  the  sewage.  The  mass 
of  precipitated  solids  or  "  sludge"  is  removed  at  intervals  from 
the  tanks.  There  are  soveral  m«;thods  of  doing  this,  from  com- 
pressing it  into  cakes  from  which  as  much  water  is  squeezed  oe  is 
possible,  to  simply  dredging  it  out  and  carrying  it  away.  It  baa 
some  value  as  a  manure,  and  if  disposed  of  for  that  purpose 
Bbonld  be  dried  or  mised  with  absorbent  material  sufficiently  to 
make  it  of  the  proper  consistency  to  apply  profitably  to  the  land. 
I  have  estimated  the  cost  of  works  of  sufficient  size  to  take  all  the 
sewage  likely  to  ever  come  from  the  village  at  $6,000.  This 
includes  proper  buildings  to  inclose  tlie  requisite  tanks  and  chemi- 
cal apparatus.  The  maximum  estimate  of  the  cost  of  attendacce 
and  of  chemicals  necessary  to  produce  the  purest  elflueut  possi- 
ble is  three  dollars  to  live  dollars  a  day.  This  can  be  reduced  in 
the  present  case  by  reducing  the  amount  of  chemicals  used,  and 
by  omitting  part  of  the  charge  for  labor  if,  as  is  recommended 
below,  a  sewer  and  plumbing  inspector  is  appointed,  and  the  care 
of  the  apparatus  is  added  to  his  duties.  If,  as  is  suggested  by 
one  of  your  citizens,  it  is  possible  to  dispose  of  the  sludge  as 
fertilizer,  the  expense  of  maintenance  can  be  still  further  dimin- 
ished. Should  it  be  possible  for  the  sewage  to  be  discharged 
into  Wallkill  river  without  complaint,  the  additional  length  of 
outlet  sewer  would  cost  twice  the  first  cost  of  the  purificution 
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^bparatns.     The  interest  ou  this  excess  of  cost  should  be  counted 

^Bas  helping  to  pay  the  ex]ietiReB  of  maintaQaiice  of  the  purifioft- 

^Bd  works.     Hhould  complaint  of  Wallkill  river  be  made  at  any 

^Edb,  it  would  be  necessary  to  insert  the  purification  works  after 

tliis  outlet  had  been  built,  thus  practically  throwing  away  the 

cost  of  the  long  outlet.     I  have  in  mind  one  village  which  will 

shortly  be  in  just  this  condition,  after  more  than  one  extension  of 

its  oatleL 

The  following  is  a  description  of  the  general  plan  on  which  the 
estimate  of  cost  has  been  made.  Detailed  surveys  of  some  por- 
tions will  be  necessary  to  determine  the  exact  location,  sizes  and 
cost  of  the  lines  of  pipe.  They  should,  however,  follow  as  nearly 
as  possible  the  lines  of  this  general  plan.  The  main  outlet  will  be 
a  line  of  fifleeu-iuch  vitrified  sewer  pipe  from  the  location 
of  the  sewage  purification  works,  near  the  western  limit 
of  the  village  and  the  £rid  railroad,  to  a  point  near  the 
crossing  of  West  Main  street  and  the  railroad.  This  line 
can  follow  West  Main  street  for  much  of  the  way,  or,  perhaps 
better,  the  railroad.  There  may  be  three  main  branches  to  this 
outlet  sewer,  of  twelve-inch  pipe ;  one  up  Canal,  Montgomery  and 
Erie  streets  to  Main  street;  one  up  West  Main  street  to  Church 
street ;  and  one  up  John  and  Greenwich  streets  to  Green  street. 
Smaller  branches  of  ten  and  eight-inch  pipe  may  be  laid  in 
Prospect,  William,  Sayer  and  West  Main  streets  ;  Prospect,  High, 
New  and  Greenwich  streets;  in  South,  Green,  Cross  and  James 
streets ;  in  South,  jChurch,  East  Main  and  Main  streets ;  in  West 
Main  street ;  along  the  railroad  opposite  the  depot ;  in  West  street ; 
in  West  Church  street;  in  Greenwich  street;  in  Murray  avenue, 
along  the  back  line  of  lots  between  Murray  avenue  and  Mont- 
gomery street  anil  West  church  street;  in  Murray  and  Berdell 
avenues.  Middle  and  Montgomery  streets  and  along  the  Mont- 
gomery railroad :  in  Main  street,  west  of  Erie  street ;  in  Main 
street,  east  of  Erie  street ;  on  lines  approximating  as  closely  as 
may  be  to  the  dotted  lines  laid  down  on  the  map.  This  system 
would  thoroughly  sewer  all  parts  of  the  village,  which  can  b© 
considered  as  directly  benefited  by  sewers  to  an  extent  at  all 
com men.su rate  witL  the  cost  of  the  system  necessary  to  reach 
them,  and  would  probably  be  sufficient  for  the  needs  of  the  village 
(or  many  years  to  come.  There  are  nearly  2), 000  feet  of  pipe  in 
t^is  system,  and  the  cost  of  the  system  down  to  the  purification 
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apparatus  may  be  lil>erallj  estimated,  on  the  sapposition  that 
there  will  be  but  little  rock  escavation,  at  $36,000.  A  proper 
pnrificatioQ  apparatus  would  coat  about  S6,000,  making  the  total 
first  cost  of  tlie  system  $12,000.  Should  it  not  l>e  deemed 
advisable  to  construct  the  entire  system  at  once,  the  following 
portions  may  be  omitted:  Cburch  street,  east  of  South  street; 
Main  street,  east  of  Erie  street;  Murray  anil  Berdell  arenoes, 
Montf^omery  and  Middle  streets  and  the  Montgomery  railroad ; 
back  of  Murray  avenue  lots,  and  Murray  avenue ;  aloitj;  the 
railroad  opposite  tlie  depot;  a  portion  of  Greenwich  street; 
South  street  and  Division  street.  These  omissions  would  still 
leave  a  system  of  sufficient  extent  tor  the  absolute  needs  of  the 
village  for  some  years,  and  would  reduce  the  cost  about  .$11,000, 
making;  the  total  cost  $31,000.  The  omissions  would  not 
probal)ly  need  to  be  supplied  for  several  years.  It  is  easy  to 
select  other  omissions  to  the  amount  of  J.'>,000  or  86,000,  which 
would  reduce  the  system  to  the  absolute  needs  of  to-day,  makini; 
the  cost  of  a  system  only  just  sufficient  at  the  present  time,  abouc 
$25,000  or  $26,000.  The  second  series  of  omissions  and  many  of 
the  first  set  would  probably  be  supplied  from  choice  within  avery 
few  years  after  the  first  system  is  put  in.  I  am  a  strong  advocate 
for  the  entire  system,  or  at  the  least  the  second  system  meutioned, 
believing  that  any  reduction  from  that  amount  will  be  workiof;  too 
close  to  the  absolute  present  necetisities  of  the  case,  and  that  it 
will  be  more  e'^onomical  to  put  in  all  that  will  probably  be  needed 
for  a  number  of  years  at  one  time,  than  to  let  it  in  smaller  sections 
at  difierent  times  under  care  of  various  persons. 

The  intention  in  making  the  estimate  has  been  to  provide  for 
a  system  with  first-class  materials  and  workmauship,  placed 
sufficiently  deep  to  be  able  to  drain  all  buildiii;^e  to  the 
lowest  cellar,  with  sufficient  fall  in  the  house  connections  to 
reduce  the  number  of  stoppages  to  a  minimum.  It  includes  a 
proper  supply  of  flush-tanks,  man-holes  and  lamp-holes  tor 
thorough  inspection,  and  cleaning  of  the  pipes  o[  the  system.  The 
prices  used  allow  for  some  rock  escavation,  and  compare  closely 
with  those  in  villages  which  are  as  nearly  as  may  be  under  the 
aame  conditioi^  of  soil  and  slope  as  Goshen,  and  are  believed  to 
be  ample  to  cover  the  entire  expense,  and  still  not  nn  large  as  to 
leave  a  large  surplus  after  the  work  is  done.  Should  a  large 
amount  of  rock  be  found,  there  will  be  uo  sarptua.    A  competeot 
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engineer  should  be  employed  to  make  what  detailed  surveys  are 
necessary,  and  to  prepare  plans  and  specifications  under  which 
the  sewers  shall  be  constructed.     Competent  superintendence  of 
the  construction  should  be  secured,  that  the  good  work  required  ' 
by  the  specifications  may  be  certainly  obtained. 

A  good  system  of  sewers  often  has  its  usefulness  very  much 
curtailed  by  poor  connections,  and  poor  house  plumbing.  It  is 
within  the  province  of  the  village  authorities  to  require  good  work 
in  both  these  regards,  and  it  can  not  be  insisted  upon  too  strongly 
that  a  man  of  sufficient  knowledge  and  judgment  be  employed  to 
thoroughly  inspect,  and  accept  or  reject  all  work  in  plumbing  and 
sewer  connection,  such  work  to  be  done  under  rules  laid  down  by 
the  village  authority.  This  man  can  also  have  charge  of  the 
sewage  disposal  works. 

Respectfully  submitted. 

CHARLES  C.  BROWN, 

Civil  Engineer. 
17 
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Sewerage  for  the  Village  of  Greenport. 


Vmos  College, 
Schenectady,  K.  T-,  August  31, 1889. 
Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Ef^lfh,  Albany,  N.  ¥.  : 

Deab  StB.  — I  liave  the  following  report  to  make  of  my  viBit  to 
Greeuport,  Loug  Island,  on  Angnst  tweiitj-sis. 

I  find  the  village  to  be  quite  compactly  built  on  the  shores  of 
the  bay  at  the  eastern  end  of  Long  Island,  upon  a  »aud  and  gravel 
subsoil,  and  with  slight  elevations  and  very  gentle  slopes.  The 
village  has  somewhat  less  than  2,500  inhabitants,  but  gives  indi- 
cations of  a  slow  increase  in  population.  It  is  at  the  end  of  one 
line  of  the  Long  Island  railroad,  has  a  harbor,  and  does  consid- 
erable bnainess  in  oysters,  etc. 

The  soil  as  stated  is  very  porous  and  is  underlaid  at  no  great 
depth  with  day.  Wells  are  not  oft«u  more  than  fourteen  feet 
deep,  it  is  said.  In  the  village  the  wells  are  quite  close  to  the 
houses  and  to  the  cess-pools.  I  have  no  doubt  that  the  leachings 
of  many  cess-pools  find  themselves  shortly  in  wells,  with  only 
Bach  purification  as  comes  from  the  coarse  filter.  Cases  of 
typhoid  fever,  which  occur  in  certain  neighborhoods,  justify  this 
belief.  I  lielieve  it  to  be  only  a  question  of  time  and  opportunity 
to  give  the  village  au  epidemic  of  this  disease.  Heretofore  the 
village  has  depended  upon  wells  for  its  water  supply,  but  a  sys- 
tem of  water-works  has  just  been  completed.  As  connections  are 
made  with  this  system  the  amount  of  polluted  water  to  be  dis- 
posed of  will  be  increased,  and  the  condition  of  the  subsoil  will 
deteriorate  even  more  rapidly,  rendering  use  of  wells  by  those 
not  connecting  with  the  water-works  even  more  dangerous.  It  is 
the  experience  of  almost  all  villages  that  the  introduction  of  water- 
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Byorks  necessitates,  ftt  an  earlier  or  later  daj,  the  introduction  of 
Hv  sewerage  system  to  carry  off  the  water  after  its  pollution  by 
HpouBehold  use.  Greenport  needed  aewers  before  water-works,  bo 
Hbr  as  contamination  of  its  water  supply  was  concerned,  but 
sewerB  can  not  be  run  without  water,  so  that  they  could  not  be 
constructed  until  the  water  wa«  supplied  in  Bufiicient  quantities. 
There  is  but  little  difficulty  in  grading  the  streets  so  that 
the  entire  surface  diaiuage  can  reach  the  harbor  easily  and 
harmlessly,  so  that  there  is  no  neceaaity  of  going  to  the  expense 
of  a  "  combined  "  system  nf  sewers.  A  "  separate  "  system  takiof; 
only  sewage  and  excluding  surface  drainage  is  amply  sufficient  for 
the  needs  of  the  village.  The  grades  will  be  low  in  the  sewere, 
bat  will  be  quite  sufficient  to  reuder  the  sewera  self -cleansing, 
with  the  assistance  of  flush  tanks  at  the  upper  end  of  all  lines. 
Outlets  can  be  found  into  the  harbor  at  the  ends  of  the  streets 
running  parallel  to  Main  street,  and  of  short  lines  at  the  ends  of 
oUier  streets,  so  that  there  will  be  no  necessity  for  lines  ot  large 
pipe.  Eight,  ten  and  twelve-inch  vitrified  sewer  pipe  may  be  needed, 
hat  much  the  greater  portion  will  be  eight-inch.  Possibly  uo  twelve- 
1  pipe  will  be  necessary.  No  sewer  outlets  should  be  located 
1  tte  "creek"  above  the  dock  at  the  end  of  Central  avenue,  as 
i  tidal  scour  is  not  sufficient  here  to  insure  prompt  removal  of 
wage.  All  parts  of  the  village  except  the  swamp  at  Third 
renue  can  be  easily  reached  by  the  system.  This  swamp  must 
be  filled  to  render  it  inhabitable,  and  can  be  filled  to  a  reasonable 
grade  of  the  aewers  with  reasonable  expense.  From  four  to  four 
and  one-half  miles  of  sewers  will  probably  be  required.  In  con- 
sideration of  the  small  sizes  of  pipe  required  and  of  the  absence 
ot  rock  or  other  difficult  material  to  excavate,  I  should  estimate 
the  entire  cost  of  the  system  at  85,000  a  mile,  this  to  include  pipe 
and  laying,  man-holes,  lamp-holes,  fiush-tanks  and  all  appliances 
for  proper  management  of  the  aewers. 

Chapter  375  of  the  Laws  of  1889  gives  ample  powers  to  Tillages 
to  construct  sewers.  The  appointment  of  commissioners  and  the 
procuring  of  plans  by  them  are  the  first  steps,  and  these  are 
easily  taken.  It  is  difficult  to  say  what  plans  would  cost  in  the 
absence  of  information  as  to  the  detail  required  in  the  map.  Say 
$400.  They  would  probably  cost  less  if  there  are  accurate  maps 
of  the  village  streets  and  property,  and  would  possibly  cost  more 
if  there  are  not  such  maps,  and  if  all  property  lines  are  to  be  laid 
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down,  as  would  be  required  in  case  the  cost  of  the  system  were 

assessed  upon  the  property  owners  along  the  lines  of  the  sewers. 

The  simplest  and  in  mosl;  cases  the  most  equitable  plan  is  to  raise 

the  money  required  to  construct  the  sewers  by  a  general  tax. 

Where  the  whole  village. can  be  so  readily  and  cheaply  sewered  as 

Greenport,  I  think  it  much  the  best  and  most  economical     These 

are  questions  for  the  sewer  commissioners,  however,  and  are, 

perhaps,  out  of  place  here. 

I  have  yet  to  hear  of  a  village  that  has  regretted  the  construction 

of  sewers,  even  if  they  are  not  a  complete  success  from  errors  in 

design  or  construction,  and  for  a  village  so  situated  as  Greenport, 

with  great  possibilities  in  a  business  way,  and  as  a  summer  resort, 

a  system  of  sewers  will  be  the  best  paying  investment  the  village 

could  make. 

EespectfuUy  submitted. 

CHAELES  C.  BEOWN, 

Civil  Engineer. 
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Sewerage  of  the  Village  of  Wellsville. 


Union  College,  I 

Schenectady,  N.  Y.,  September  13. 1889.  i 
fflwis  Balch,  M.  D.,  Secretary  Slate  Board  of  Htalth: 
[  Sib, —  I  have  the  following  report  to  make  of  ray  visit  to  the^ 

B  of  Wellsville. 

^  It  is  a  village  of  about  i,000  iahabitacts,  lying  on  both  aides  of 
e  Genesee  river,  just  below  Dyke's  creek,  and  draining  naturally 
1  quite  direct  lines  into  those  streams,  with  the  exception  of  two 
c  three  hollows  which  require  outlets  through  low  intervening 
^s  or  filling  to  prevent  water  standing  in  them.  A  large 
hnnery  is  Incated  in  the  angle  between  the  creek  and  the  river, 

ove  the  creek,  close  to  the  fair  grounds  and  the  village  park, 
t.  At   present   the  drainage  from   the  tannery,  from  which  the 
Fishings"  and  hair  have  been  screened,  is  discharged  into  the 
reek  and  a  small  branch  of  it     The  amount  of  this  discharge 
t  be  considerable,  as  it  results  from  the  washing  of  about  1,000 
ides  a  day.     It  is  usually  discharged  at  night  in  a  body  together. 
meiderable  odor  arises  from  the  spreading  of  the  fleshings  and 
r  on  the  ground  to  dry,  though  they  are  at  times  treated  with  | 
Bie  to  reduce  the  amount  of  such  odor.     There  is  also  cuasider-  ! 
vie  odor  from  the  liquid  discharges,  and  in  summer  time  from  *; 
a  deposit  of  organic  matter  from  these  discharges  on  the  gravel.  ] 
lis  of  the  stream,  then  uncovered  during  the  day  and  exposed 
ft  the  sun.     There  are  four  or  five  sewers  which  discharge  the 
tinage  from  dwelling-houses  and  business  blocks  into  the  r 
t  front  of  the  village,  and  there  are  propositions  to  constr 
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While  the  odor  from  the  tannery  discharges  is  very  oflFenaivfti  'l&T 
am  disposed  to  think  they  are  not  so  dangerous  to  health  as  the 
discharges  from  the  sewers,  and  it  is  probable  that  a  few  more 
eewera  would  render  the  aggregate  of  these  discharges  nearly  or 
quite  as  oflensive  in  odor  as  those  from  the  tannery.  Therefore, 
it  seems  to  me  that  the  village  and  the  tannery  are  on  an  equality 
so  far  as  prodnctiou  of  nuisance  and  pollution  of  the  streame  are 
coucerned. 

Evidently  the  first  thing  necessary  is  to  remove  the  points  of 
discharge  of  the  polluted  matters  whether  from  tannery  or  sewers 
to  a  point  where  there  will  be  no  danger  of  nuisance  to  the  village. 
This  can  readily  be  done  by  a  system  of  sewers  which  shall  collect 
the  house  drainage  and  enlptj  it,  together  with  the  discharges 
from  the  tannery  into  an  outlet  sewer  which  shall  discharge  below 
the  town.  Such  a  system  of  sewers  nped  take  but  little  surface 
drainage  or  roof  water  as  the  slopw,  over  most  of  the  village,  is 
towards  the  river,  and  the  storm  waters  can  be  directed  into  the 
river  and  creek  at  once.  The  amount  of  pollution  to  the  river 
by  the  storm  waters  would  be  small  as  this  drainage  would  gene- 
rally be  discharged  into  a  larger  amount  of  wat«r  than  the  nsnal 
flow.  It  will  probably  be  found  advisable  to  put  in  one  or 
more  storm-wator  outlets  from  portions  not  drained  directly 
to  the  streams,  but  these  should  be  entirely  independent  of  the 
sewer  system  proper,  for  reasons  which  follow. 

Should  the  polluting  matters  be  carried  to  a  point  below  the 
village  and  there  discharged  directly  into  the  stream,  the  locality 
of  the  Quisance  only  would  be  changed.  It  would  not  be  entirely 
abated,  and,  while  the  village  might  be  relieved  of  the  said 
nuisance,  it  would  be  foisted  upon  the  people  below  the  village. 
These  people,  as  well  as  any  lielow  who  wish  to  use  the 
water  for  a  water  supply  {as  Wellsville  itself  does  above),  and  are 
prevented  by  its  polluted  condition,  can  without  doubt  recover 
damages  for  the  injury  done  them,  as  has  already  often  happened 
in  this  State  and  in  other  placea.  To  prevent  such  expense  to 
the  village  and  to  prevent  injunctions  from  discharging  the 
sewage  into  the  river,  it  is  odvisabla  to  pnrify  the  sewage  in  some 
way  before  it  enters  the  river  to  such  an  extent  that  it  will  not 
produce  a  nuisance,  and  will  not  appreciably  increase  the  impurity 
of  the  water  in  the  river.  There  are  several  methods  of  such 
purification  in  use  in  this  and  in  neighboring  States  from  which 
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r  more  can  be  selected,  wbicli  alone,  or  together,  shall  f 
dace  the  deRired  result  at  an  expense  maoh  less  than  the  possible 
expenses  for  damages.  The  tanoery  refuse  is  practically  a  very 
concentrated  form  of  sewage  bo  far  as  the  proportion  of  animal 
matter  in  it  is  concerned,  and  can  be  treated  with  the  villaj^e 
sewage  and  in  the  same  manner.  Judging  from  the  appearance 
of  the  creek  at  some  distance  beloW  the  tannery,  I  should  tbink 
that  the  action  of  the  tannery  liquids  would  be  beneficial,  assist- 
ing to  produce  coagulation  and  deposition  of  the  solids  in  the 
sewage  in  sedimentation  tanks.  The  amount  of  water  to  be  treated 
in  the  disposal  works  should  be  kept  as  f^mall  as  possible  hy 
excluding  storm  water  from  all  reasonably  clean  sources. 

I  called  the  attention  of  the  village  board  of  health  to  chapter  375 
of  the  Laws  of  1889,  as  giving  a  method  of  procedure  towards 
obtaiuing  the  system  of  sewers  above  recommended,  laying  par- 
ticular stress  upon  the  great  economy  of  procuring  a  genera] 
plan  for  the  sewerage  of  the  entire  village,  not  necessarily  to  be 
CionstruL'ted  at  once  but  upon  the  lines  of  whicli  all  sewers,  how- 
ever paid  for,  must  be  constructed,  thus  insuring  in  the  end  a 
goo<:I  system  all  parts  of  which  will  work  together  and  will  abate 
tbe  present  nuisances,  rather  than  create  new  ones. 

The  stench  nuisance  arising  from  ihe  drying  of  the  hair  and 
fleshings  at  the  tannery  sliould  be  abated,  and  ciin  be  by  a  proper 
syt^tem  of  artificial  dryers,  running  the  vapors  through  the  furnace 
to  destroy  the  organic  matters  carried  in  them. 
Respectfully  submitted. 

kCHAHLES  C.  BROWN, 
Civil  Engineer. 
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By  Charlbs  C.  Brown,  C.  E. 


Union  College, 
ScHENEcTAUV,  N.  Y.,  Ocfoher  19,  1889.  f 
Lewis  Balch,  M.  D,,  Se<-relary  State  Board  of  Healik,  Albany,  !f.  7.: 

Deab  Sib. — I  Lave  the  honor  to  make  the  following  report  of 
my  visit  to  the  village  of  Waltou : 

The  village  is  pleasftDtlj  situated,  in  a  narrow  valley  between 
steep  hills  on  both  banks  of  the  west  branch  of  the  Delaware 
river,  on  the  New  York,  Ontario  and  "Western  railroad  and  the 
Delhi  branch  of  the  same.  It  has  an  estimated  population  of 
2,000  to  2,200  (1,389  in  1880).  On  each  side  of  the  river  is  quite 
an  extent  of  flat  or  gently  rolling  ground,  quite  thickly  built  up 
on  the  north  side  of  the  river,  but  occupied  on  the  south  side  by 
farms  and  stock  pastures  and  a  fair  ground,  with  the  exception  of 
a  street  running  along  the  low  bluff  next  the  river.  Through  the 
northern  section  of  the  village  run  three  brooks.  East  brook, 
West  brook  and  Third  brook,  the  two  latter  entering  the  river 
together.  The  general  slope  of  the  ground  in  the  thickly-settled 
portion  of  the  village,  between  East  and  West  brooks,  is  towards 
"West  brook  and  the  river,  with  the  exception  of  a  small  strip  near 
East  brook.  East  of  East  brook  the  slope  is  quite  steep  up  a 
high  hilL  West  of  West  brook  the  ground  rises  rapidly,  especially 
beyond  Third  brook.  The  reservoir  of  the  Water-works  Company 
is  located  on  Third  brook  above  the  village.  The  flat  between 
Delaware  street  and  the  river  is  subject  lo  overflow  during  flood 
times  in  the  river,  and  a  portion  of  the  area  between  Delaware, 
Mead,  Liberty  and  Howell  streets  is  also  subject  to  overflow  to  a 
less  extent  when  West  brook  is  in  flood  at  the  same  time  that  the 
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ige  would  probably  be  to  divide  it  into  two  diatiicts,  one  south 

E  the  Delaware  with  any  convenient  oatlet,  and  one  north  of  the 

rer  with  an  outlet  near  the  mouth  ot  West  brook.     But  the 

alaware  river  is   a  beautiful  stream  ot  water  naturally  of  the 

)Bt  quality,    find    a»  such  a  natural  source  of  unfailing  water 

bpply  to  any  village  or  city  located  within  reach  of  it.     The 

braDce  of  nupurifed  sewage  into   it   should  therefore   not  be 

irmitted  unless  it  can  be   shown  to  be  of  no  injury  to  anyone 

Blow  the  village.     The  present  condition  of  the  river  as  regards 

seption  of  sewage  and   village  drainage  is  as  follows.     Above 

l^alton  on  the  west  branch  we  tind  the  ullages  of  Delhi,  popu- 

"  Hon  in  1880,  1,384  ;  Bloomville.  229 ;  Hobart,  390,  and  Stamford, 

Below  Walton  are  Cannoasville,  258;  Deposit,  1,419;  Han- 

1,686;  Long  Eddy,  237 ;  Callicoon,  310 ;  Cochecton,  188 ;  Nai^ 

wsburg,  313 ;  Barryville.  271 ;  Port  Jervis,  8,(>78 ;  with  others  of 

raize,  all  in  the  State  of  New  York,  and  one  or  two  places  in 

innsylvania  above  Port  Jervis  of  some  size.     The  village  popn- 

Q  at  the  present  time  above  Walton  (on  about  thirty-6ve  milea 

fcriver)  may  be  estimated  at  3,500,  and  that  l)elow  Walton,  to  and 

doding  Port  Jervis,  in  New  York  (on  about  100  miles  of  river) 

13,500.     It  is  believed  that  there  is  no  regular  system  of 

Wers  in  any  of  these   villagen,  with   the  possible  exception  of 

fft  Jervis,   the  last  one  on   the   river   in  New   Tork.      Some 

Untion  must,  however,  reach  the  river  by  drainage  from  these 

lloges,  partly  from  the  ground  water,  partly  from  the  surface 

ivnage,  partly  from  private  sewers  emptying  into  the  stream, 

rtly  from  garbage  dumped  into  the  stream  and  on  its  bonks,  and 

rtly  from  the  refuse  of  manufactories.     Examples  of  all  these 

B  of  pollution  are  at  present  to  be  found  in  Walton.     The 

r  of  water  under  present  conditions  ia  probably  sufficient  in 

tonnt  at  all  times  to  preserve  the   purity   of  tlie  water  within 

S'limits  for  potable  purposes.     When   the  villages  concentrate 

nr  sewage  and   increase   ite   amount   by   draining  the  whole, 

I  ADj  considerable  portions  of  their  territory,  the  amount  of 

'ntion  will  be  increased,  quite  possibly,  to  a  point  beyond  the 

&ite   of  potable    water,   during   periods   of    low   water.      This 

idition  will  be  approached  as  the  villages  in  turn  recognize  the 

hrisability  or  necessity  of  sewerage,  and  construct  their  systems. 

»  the  other  hand,  the  stream  is  not  now  in  use  by  any  of  these 

B  for  purposes  of  water  supply,  excepting  Stamford,  whieh 
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is  the  higheat  up  stream  of  any  aud  uses  tlie  headwaters  of^ 
west  branch,  nor  is  it  likely  that  any  will  ap  use  the  stream  nntfl  '• 
they  become  of  mnch  larger  size  than  now.  The  villages  are  in 
general  alonj^  the  river  bank  or  on  flats  A  trifle  above  it,  at  the 
bases  of  hi(;h,  steep  hills.  From  these  hills  come  small  streams 
of  sufficient  volume  and  constancy  for  all  needs  yet  developed, 
and  it  is  cheaper  to  take  anppUeH  from  these  streams  by  gravity 
than  to  pump  from  the  river.  The  amount  of  sewage  from  all 
the  villages,  distributed  as  they  are,  would  not  cause  nuisance  in 
the  stream  at  any  time.  There  ia  then  no  strong  present  objec- 
tion to  the  discharge  of  unpnrified  sewage  into  the  stream.  It  is 
impossible  to  foresee  definitely  the  future  development  of  the 
region,  aud  it  may  well  be  that  at  some'  time  in  the  future  the 
discharge  of  nnpurified  sewage  into  the  river  would  be  objection- 
able. If,  therefore,  the  discharge  of  such  sewage  is  permitted  at 
the  present  time,  it  should  be  under  such  regulations  that  the 
purification  processes  can  be  required  at  any  future  time.  The 
plans  should  be  so  drawn  as  to  allow  of  this  additinu  with  as 
little  additional  expense  and  as  little  reconstruction  as  possible. 
It  is  possible  to  so  draw  them  in  the  case  of  Walton  with  bat 
little  present  extra  expense  as  to  allow  the  future  addition  of  ft 
system  for  purification  at  all  times  exi'ept  during  high  floods, 
when  storage  must  be  resorted  to  for  such  periods  if  the  greater 
dilution  by  the  floods  is  not  considered  sufficient  to  permit  the 
discharge  of  unpurified  sewage.  I  have  omitted  in  this  state- 
ment any  reference  to  the  use  of  the  Delaware  river  below  Port 
Jervis,  outside  the  State  of  New  York,  since  the  surveys  of  the 
Delaware  basin  under  the  direction  of  Philadelphia  authoritieB 
show  that  the  pollution  now  entering  the  river  in  the  State  of 
New  York,  or  likely  in  a  number  of  years  to  enter,  bears  no  very 
appreciable  ratio  to  the  pollution  entering  it  from  cities,  villages 
and  manufactories  on  the  river  aud  its  tributaries  after  it  leaves  , 
tlie  State  of  New  York.  The  purity  of  the  river  for  water  supply 
to  cities  in  other  States  would  be  affected  in  some  degree,  and 
this  should  in  courtesy  to  them  be  considered  in  arriving  Atfr  ■ 
decision. 

Respectfully  submitted. 

CHAS,  C.  BROWN, 
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Ubih  Asital  BnvKT  cv  thb 

I  BBtW  ■oj'lbtBg  l&ie  favonbte  eoaditiroas  the  ieftiofaad 
at  Um  wbofe  ■win  be  qa^  t^ud. 

Hm  Baia  pottioB  of  tlie  ettj  has  beeo  mwtnd  at  pmmte 
wpmaa,  whboat  adheranee  to  may  definite  and  cotaptobeBsiTe 
|rfaa,  aad  oofkaeqaesUj  u  sot  Mvcred  jn  a  tboroagUy  aatiaJaetoiy 
■awMiT  Indeed,  if  mr  inlortDatioti  is  oorrect,  aome  pcaliaBB  <d 
dw  ooUei  seven  demand  innediato  recuuatniction  and  eniarfji- 
Okent,  beinR  aoareea  of  dama^  to  property  and  danger  to  tbe 
pablic  health,  ^eae  aewan  aD  emptjr  direetlr  into  the  Hadaon 
liver.  The  West  Newbirrgfa  district  has  no  sewers,  as  it  ties  at 
some  distance  from  the  rirer,  and  can  not  obtain  an  oatlet  into  the 
eonatmcted  aewera  of  the  city  withont  deep  cattii^  throngb  the 
interrening  ridge,  or  into  the  river  direct  except  br  a  long  otttlet 
down  the  coarse  of  Q^iassaick  creek.  The  amoont  of  popnlatian 
in  the  diiilrict  has  not  lo  the  past  jnatified  the  necessary  expense^ 
which  wonld  be  qoite  large  for  the  popalation  now  to  be  serred, 
OH  it  wonld  be  abaolatelj  necesaarr  to  build  for  the  fntore  as  well 
a«  for  the  present 

As  popalatioD  haa  increaaed  io  the  district,  the  lack  of  drainage 
has  canse'l  au  increase  in  tbe  extent  of  the  Daisnncihs  thereby 
CBOsed,  until  they  now  x^aIl  for  immediate  attention  and  thoroogh 
treatment  I  toand  a  very  bad  state  of  affairs  in  my  inspection  of 
the  more  thickly  settled  portions  along  Broadway  and  West 
streets  and  others  near.  Hottse  drainage  is  run  out  upon  the 
streets,  wliose  grading  and  paving  is  such  as  to  permit  the  forma- 
tion of  pools,  giving  op  porta  nities  for  decay  aud  resulting 
nniaancea.  Privies  ar>!  set  over  holes  in  the  ground  near  veils 
and  streams  which  flow  into  ice  ponds  from  which  much  of  the 
city  ice  supply  is  gathered.  Slaughter-houses  discharge  their 
refoae  into  the  same  streams.  All  together  produce  a  state  of 
aflairs  which  must  be  simply  unbearable  at  times.  I  am  informed 
that  the  outbreak  of  diphtheria  to  which  Newburgh  lias  lately 
been  subject,  manifested  itself  with  greater  virulence  in  this  por- 
tion of  the  city  than  iu  any  other,  and  was  more  difficult  to  reduce 
to  subjection.  The  observed  conditions  would  certainly  lead  one 
to  expect  this. 

I  know  of  no  method  of  satisfactorily  remedying  this  state  of 
a&im  other  than  a  system  of  drainage  and  sewerage.  It  is 
absolutely  necessary  that  such  a  system  should  be  provided  at 
an  early  day  to  render  the  locality  a  safe  place  ot  residence.     It 
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ki'ft  nutter  of  policy  for  projHjrty-hoIderH  aud  will  enhance  tlie 
Ptw  of  property  greatly.  Failure  to  put  iu  a  eyst^m  will,  without 
nbt,  grefttly  retard  the  developmeut  of  the  soctioD.  It  is  a 
ter  of  IntereHt  to  the  whole  city,  both  from  a  sauitary  and 
1  a  financial  standpoiiit.  From  a  sanitary  staudpoint  it  will 
Alable  to  the  whole  city  to  assist  in  securing  the  needed 
fft,  as  portions  of  the  district  in  their  present  eonditi(/u  are 
lonstant  menace  to  the  health  of  the  entire  city,  being  origiast- 
[  or  propagating  places  for  diseases  which  spread  tliroughout 
}  whole  city  entirely  or  to  a  greater  extent  on  account  of  these 
healthy  spotn.  Without  doubt  the  healthfulness  of  the  rest  of 
B  city  will  be  improved  to  an  appreciable  extent  by  an  improve- 
nt  of  these  locAtitiee.  From  a  financial  standpoint  it  will  be 
ifitable  to  the  whole  city  to  assist,  as  the  tas-liat  will  be  largely 
r&aeed  by  the  development  of  this  section,  and  this  develop- 
■Dt  will  be  assiated  by  a  good  system  of  drainage  and  retarded 
toot  it  As  already  stated  it  will  Ire  necessary  to  reconstruct 
9  of  the  outlet  sewers  already  laid,  and  a  definite  and  eqai- 
e  policy  in  this  matter  should  be  now  decided  upon.  I  believe 
>  bo  the  experience  of  all  cities  and  villages  that  it  is  much 
I  Batisfactory  to  all  concerned  to  have  a  division  of  the 
s  of  sewers  between  tlie  corporation  and  the  property- 
liers  directly  benefited  than  to  assess  the  entire  expense  upon 
tk  property  directly  benefited.  Pt  is  certainly  the  most  equitable 
;  if  the  above  argument  is  of  any  value.  Indeed,  some 
rations  where  an  entire  sy.>4tem  is  iu  contemplation  pay  the 
i  expense  with  no  direct  assessment  upon  property-lioldera 
t  than  the  tax-rate  assessed  in  the  usual  way. 
B  to  the  proposed  plan  I  have  but  little  to  suggest,  not  deem- 
tit  my  province  under  the  present  circumstances  to  enter  into 
leteiled  criticism  of  the  design.  It  would  be  possible  to  run 
rer,  that  would  drain  all  the  territory  except  that  immediately 
B^e  banks  of  the  creeks,  along  Washington  and  South  William 
leta  until  the  dividing  ridge  is  passed,  and  thence  to  the  river 
B<Bome  new  route  or  through  some  old  sewer,  which  would 
rily  be  reconstructed.  Perhaps  3,000  feet  of  such  a  sewer 
lid  be  from  80  to  40  feet  below  the  surface  and  a  second  sewer 
s  the  same  street  would  need  to  be  laid  nearer  the  surface. 
B  main  sewer  must  be  laid  at  a  grade  near  the  minimum  until 
the  dividing  ridge  is  passed,  aud  would  for  this  distance  be  of 
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■nry  ivf^  size  to  carrr  the  rpqaisit«  flow.  ThooRh  the  pTopQ^^H 
ootlet  sewer  ta  of  use  aa  an  outlet  only.  &o<l  Dot  as  a  re^eiTef^^l 
dratiui^  along  its  immediate  coarse,  while  a  sewer  on  the  abd^^| 
deeeribed  route  ooold  be  as«d  (or  both  piirpoBes,  with  the  ext^^M 
tioD  noted,  I  am  dia[K>aed  to  think  that  the  aewer  as  proposa^^H 
the  more  ecotiouicai,  wheo  the  less  cat  aud  smaller  aiaSij^H 
ftecottnt  of  the  greater  (all  are  taken  into  ixtQaidc-ratioa.  4H 
detailed  computation  would  determine  the  qaestion.  I  would 
saegeat,  oh  redncing  the  cost  of  the  outlet  sewer  somewhat,  Uie 
aeheme  of  paltini;  in  a  storm-water  overflow  into  Qaasaaick  a 
at  a  point  Wlow  the  U^t  mill  at  which  the  water  is  i 
other  purposes  than  power,  through  which  the  esoeSB  i 
naximam  estimated  flow  of  sewage  should  run  into  the  o 

The  lower  portion  of  the  line  of  sewer  can  thus  be  redncc 
•ize  saffirient  for  the  flow  of  sewage  only.  It  would  perha^ 
advisable  to  allow  some  additional  ^ize  to  take  the  eikrlier  I 
more  pollnted  portions  of  the  washing  from  streets  during;  rain 
storms.  The  flood-water  from  rains  would  dilate  the  sewage 
aafficiently  to  pi-eyent  any  e^il  effects  from  the  overflow  into  tba 
atream,  daring  the  period  of  rainfall,  especially  as  the  volame  of  the 
stream  would  also  be  incressed  by  the  rainfall  draining  directly  into 
its  channel.  A  sewer  for  sewage  only  has  been  saggested  for  the 
whole  line  as  a  method  of  redncing  the  cost  This  plan  is  iiofe 
advisable,  I  believe,  as  it  will  not  meet  all  the  requirements  of  tha 
case  and  will  necessitate  a  reconstruction  of  the  whole  or  of  the 
npper  portion  of  the  outlet  in  the  near  future.  I  see  no  f^at 
objections  to  the  line  as  laid  down.  It  is  always  advisable  to 
follow  street  lines  as  closely  as  possible,  but  it  is  sometimes  enough 
more  economical  to  follow  lines  of  depression  to  pay  for  the  extra 
trouble  and  expense  necessary  in  obtaining  rights  of  way  for  coa- 
Btmction  and  subsequent  inspection 'and  maintenance.  The  line 
must  follow  the  creek  after  it  reaches  it,  but  could  fnllow  the  line 
laid  out  or  the  street  lines  above,  as  may  be  deemed  I>est. 

I  found  the  opinion  general  that  sewers  were  necessary  tor 
this  district,  the  only  question  being  as  to  the  metlio<l  of  pajing 
the  cost.  It  is  pretty  nearly  a  matter  of  life  or  death  with  the 
inhabitants  of  the  district,  and  they  are  justified  in  going  to  any 
length  short  of  actual  confiscation  of  their  property  in  getting  the 
sewers.  But  they  are  not  the  only  persons  interested.  The  city 
as  a  whole,  as  I  have  tried  to  show,  is  only  less  interested  than 
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the  district  itself,  and  would  be  fully  justified,  as  a  measure  for  its 
own  protection,  in  paying  for  the  sewers  by  a  general  tax.  Since 
both  have  so  great  an  interest,  it  should  be  practicable  to  arrange 
an  equitable  division  of  the  cost,  and  thus  relieve  the  district  of  a 
portion  of  the  expense,  the  whole  of  which  is  so  nearly  prohibitory 
to  it.  I  am  indebted  to  the  city  engineei,  Mr.  Charles  Caldwell,  C.  E., 
for  information  and  assistance. 

Respectfully  submitted. 

CHARLES  C.  BROWN, 

^  City  Engineer, 
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Sewerage  for  the  Village  of  Clinton. 


Chables  0.  Bbowk,  C.  £. 


Union  CJollegb,  } 

Schenectady,  N.  T.,  December  1, 1889.  f 

tnwiR  Balch,  M.  D.,  Secretary  State  Board  of  Healthy  Albany ^  N.  T.: 

Dear  Sib. —  I  have  the  following  report  to  make  of  my  visit  to 
the  village  of  Clinton,  Oneida  county  : 

The  village  is  estimated  to  have  a  population  of  2,000,  a  growth 
from  1,236  in  1880,  and  has  quite  an  appreciable  tributary  popula- 
tion immediately  outside  the  village  limits,  which  increases  quite 
materially  the  number  of  those  producing  in  some  degree  the 
Beed  for  sewerage  and  drainage.  The  village  is  located  near 
Oriskany  creek,  has  two  or  three  small  brooks  or  rivulets  running 
through  it,  and  the  bed  of  the  abandoned  Chenango  canal  skirts 
ihe  hill  on  which  most  of  the  village  is  located.  That  portion  of 
the  village  between  the  canal  and  Oriskany  creek  is  rather  flat  and 
in  general  quite  low.  There  are  no  engineering  difficulties  in  the 
way  of  sewerage  and  drainage  of  the  remainder  of  the  village.  The 
eanal  bed  for  a  certain  distance  belongs,  I  believe,  to  the  village.  A 
public  water  supply  was  put  in  a  few  years  a«o  by  the  village 
authorities,  obtained  from  a  stream  above  the  village  and  taken 
near  its  source.  This  supply  is  of  excellent  quality,  excepting 
that  it  is  quite  hard,  coming  as  it  does  from  strata  of  carbonate  of 
Cme.  The  reservoir  and  the  stream  feeding  it  seem  to  be  in  good 
•  condition,  with  the  exception  that  a  road  crosses  the  stream 
several  times  within  a  short  distance  above  the  reservoir.  It 
would  be  easy  to  prevent  any  contamination  of  the  water  by 
turning  the  course  of  the  brook  or  road  or  both  slightly,  and  so 
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grading  the  road  or  covering  the  brook  as  to  turn  the  road  drain- 
age away  from  it  If  the  hardness  is  due  to  bic€krbonate  of  lime 
in  solution,  it  can  be  reduced  by  the  addition  of  common  quick- 
lime, either  dry  or  dissolved  in  water,  the  resulting  compound 
being  carbonate  of  lime,  which  is  comparatively  insoluble  and  will 
settle  on  standing.  The  amount  of  lime  to  be  added  will  depend 
upon  the  degree  of  hardness  of  the  water.  It  can  be  added  in 
one  operation  at  the  reservoir  if  a  proper  settling  basin  is  pro- 
vided, or  by  each  consumer. 

The  drainage  of  the  village  seems  in  general  to  be  good.  The 
slopes  of  most  of  the  streets  are  sufficiently  rapid  to  insure 
prompt  removal  of  surface  water,  and  there  are  water-courses 
enough  to  carry  it  all  out  of  the  village  without  injury  to  any  one 
if  ordinary  precautions  are  taken.  The  streets  are,  some  of  them, 
in  need  of  grading  to  insure  prompt  removal  of  water,  especially 
on  the  flatter  grades.  Many  streets  need  paving  or  thorough 
cleaning  at  intervals,  especially  in  the  fall,  the  numerous  trees 
supplying  a  large  amount  of  leaves,  which  mingle  with  the  mud 
produced  by  the  fall  rains  and  give  rise  in  their  decay  to  ofifensive 
odors. 

The  greatest  need  of  the  village  is  for  sewerage.  The  surface 
soil  is  usually  quite  porous,  being  in  large  part  sand  or  gravel,  and 
is  underlaid  by  clay  of  irregular  conformation,  or  by  the  lime- 
stone of  the  region,  with  a  dip  to  the  southwest,  the  general 
slope  of  the  surface  being  to  the  north  and  northwest  No 
provision  is  made  for  the  carriage  from  premises  of  house 
drainage  or  fecal  matter,  except  on  portions  of  two  streets  where 
sewers  have  been  laid,  and  they  are  disposed  of  in  garbage  and 
ash-heaps,  by  leaching  cesspools  and  privy  pits,  or  by  drains  run- 
ning to  the  nearest  water-courses,  or  to  ditches  along  the  sides  of 
the  streets.  Many  of  these  drains  are  of  very  imperfect  construc- 
tion, and  but  little  attention  is  paid  to  proper  connections  with 
them.  The  results  of  these  conditions  and  practices  are  seen  on 
inspection  to  be  very  bad.  In  the  first  place,  the  wells  are 
extremely  liable  to  pollution.  Some  wells  have  been  abandoned, 
as  too  much  polluted  for  use  ;  others  are  under  suspicion,  and  it 
is  probable  that  all  wells  in  the  older  portions  of  the  village,  and 
many  in  other  portion^,  would  be  found  to  be  more  or  less  polluted. 
This  is  of  considerable  im'portance,  as  the  village  water  supply 
is  not  yet  in  very  general  use  —  partly  on  account  of  the  difficulty 
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of  disposing  of  the  water  when  used.  The  ground  air,  and 
thpnce,  in  many  caa^s,  the  air  of  the  booses  is  polluted  by  the 
leachings  from  the  cesspools  and  pri%'y  pits.  This  is  aggravated 
in  some  cases  by  the  presence  of  drains  with  open  joints  rnnning 
under  honses  or  starting  from  cellars  withoat  traps.  There  have 
been  a  number  of  cases  of  diphtheria  in  the  village  and  its  imme- 
di&te  vicinity  this  fall,  and  it  is  the  testimony  of  the  town  health 
officer  that  most  of  these  cases  oacurred  in  houses  where  there 
were  some  local  nns&nitary  conditions  such  as  those  mentioned. 
Diphtheria  being  also  a  contagions  disease,  it  is  not  to  be  expected 
that  entire  freedom  from  unsanitary  conditions  should  always 
secure  immunity  from  the  disease  when  unsanitary  conditions  and 
cases  of  the  disease  occur  in  the  neighborhood.  The  statement 
made  by  one  physician,  that  there  has  been  more  or  less  diph- 
theria in  the  village  for  many  years,  with  something  very  like  an 
epidf-mic  twenty  years  ago  or  more,  is  excellent  evidence  of  the 
staying  powers  nf  the  disease  where  unsanitary  conditions  exist 
Judging  by  the  estimated  increase  in  population  since  1880,  these 
Dusanitary  conditions  are  now  increasing  more  rapidly  than  here- 
,  tofore.  There  have  been  occasional  cases  of  typhoid  fever  in  the 
village,  which  are  usually  traced  qnite  clearly  to  unsanitary  con- 
ditions, especially  to  pollution  of  well  water.  There  are  many 
complaints  of  the  obvious  nuisances  occasioned  by  the  open 
ditches  along  certain  streets,  and  by  the  discharge  of  the  house 
drain^re  into  the  small  streams  and  into  the  canal  bed.  That 
these  complaints  are  well  founded  was  made  clear  by  our  inspec- 
tion of  these  localitiep.  All  visited  are  evident  sources  of  pollu- 
tion to  the  air  and  must  give  rise  to  almost  unbearable  stenches 
at  times  during  the  year.  The  same  is  true  in  considerable  degree 
of  the  sewers  that  have  been  laid  in  Marvin  and  College  streets, 
due  no  doubt,  in  large  part,  to  the  fact  that  a  considerable  portion 
of  the  discharge  from  these  sewers  is  deposited  at  or  near  the 
month  of  the  sewer  in  a  small  brook,  running  sluggishly  in  a  low- 
arched  passage,  there  to  decay  and  form  noxious  gases  which  are 
drawn  up  into  the  sewer,  to  find  outlet  at  man-holes  and  throagh 
cellar  drains  and  nntrapped  honse-drains. 

The  only  sure  remedy  for  these  evils  is  prompt  and  effeotlT© 
removal  of  the  obnoxious  materials  from  the  premises  and  the  vit 
lage  iu  such  manner  as  to  prevent  nuisances  on  the  premises,  in  tita 
process  of  removal,  or  at  the  place  of  deposit.     The  cheapest  aod 
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t  metbod  of  Beoiiring  this  removal,  wliere  there  is  an  abundaat 

iplj  of  water,  as  bore,  ia  by  water-carriage  or  seweraRe.     Sinoe 

9  street  drainage  caa  in  general  be  well  taken  care  of  on  the 

nrfoce,  it  will  be  necessary  to  design  a  system  for  Iiouae  seweraf^ 

Illy,  witb  only  so  much  provision  for  rain-water  as  may  be  found 

WBBary  to  provide  for  places  not  readily  drained  otherwise.     It 

1  be  very  easy  to  lay  out  a  system  that  will  reach  every  house 

1  the  village,  except  a  few  on- Elm  street  and  on  Water  street  at 

9  north  limit  of  the  village,  by  running  a  main  sewer  down  the 

1-bed  from   College  street  to  Sherwood  brook,  and  branch 

3  down  each  street  to  this  main  sewer.      My  data  are  not 

ficient  to  determine  definitely  whether  this  would  be  the  very 

t  plan,  but  I  am  quite  well  satisfied  it  would  be  the  cheapest. 

a  population  oataide  the  village  limits  were  to  be  taken  into 

sideration,  as  would  seem  advisable  from  a  sanitary  point  of 

',  a  considerable  change  from  this  plan  would  be  necessary. 

whatever  direction  the  sewage  is  run,  its  discharge  unpupfied 

any   stream   within    reach   would   be   likely   to   cause  joat 

and,    when   the   entire   system    is   at   work,   positive. 

Lge.    To  prevent  this,  the  sewage  should  have  its  objectionable 

removed,   and   it    should   be   farther   purified   as   far   as 

sary  to  render  it  innocnous  below  the  point  of  discharge. 

1  be  possible  to  do  this  in  snch  a  manner  as  to  remove  all 

B  for  just  complaints  for  a  very  reasonable  sum,  and  it  will 

eoessary,  as  there  ia  no  suitable  place  (or  the  discharge  of  , 

ipnrified  sewage  into  a  stream  within  reach.      To  sewer  every 

1  the  village,  about  tour  and  one-halt  miles  of  pipe  would 

t  necessary,  im-luding  the  main  sewer  lu  the  canal.     Owing  to 

I  fact  that  nearly  all  the  lines  would  be  short  and  on  steep 

,  smalt  pipes  (eight  inches  in  diameter)  can  be   used  on 

Y  all  streets,  and  the  cost,  if  but  little  rock  is  found  to  esca- 

1  be  quite  light.    I  estimated  $30,000  as  the  entire  expense 

i  system,  including   disposal  works,  and   think,  on  further 

leration,  that  the  cost  for  a  complete  system  on  the  lines  sag-  * 

1  will  not  vary  much  either  way  from  this  figure.     While  an 

B  system  is  not  absolutely  necessary  at  this  time,  it  will  no 

i  be  the  most  economical  method  of  procedure  to  put  in  the 

B  system,  if  the  village  is  in  financial  condition  to  make  the 

f  arrangement  for  the  capital  at  low  rates.     It  is,  I  think, 

iessary  tor  the  well  being  of  the  town  that  a  portion  of  the 
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Mw«rs  fthodld  be  pat  in  as  soon  as  poaaible  —  at  least  the  main 
sever  in  the  uanal  beJ,  a  sewer  along  the  coarse  of  the  creek 
betveen  FonDtain  and  Mulberrr  streets,  from  the  caoal  to  Kello^ 
street,  and  br&nchea  in  those  streets,  aod  WilUam  street  above 
Kellogg  street  It  woald  be  adviaable  also  to  pat  in  a  sever  m 
Franklin  sTentie.  If  the  sewers  already  in  Marrin  and  CoU^^ 
streets  can  be  utili/ed,  a  considerable  portion  of  the  whole  woric 
will  then  be  tu-complished. 

It  has  been  the  general  experience  of  Tillages  aad  cities  pattiag 
in  sewersf^e  that  the  death  rate  of  the  corporation  is  ^min- 
ished  by  a  very  appreciable  percentage  tbroogh  the  resnlimg 
improvement  iti  sanitary  iH>ndition&  The  death  rate  of  the  vil- 
lage of  Clinton  is  very  lnnh  for  a  village,  being  each  year  oesrly 
as  great  us  that  of  the  litrge  cities,  so  far  as  I  have  been  ^le 
to  separate  the  aoiHiunts  of  the  villi^^  and  the  town  of  Kirk- 
land.  Thin  is  quite  abnormal  as  the  vital  statistics  of  the  State 
Board  of  Health  show.  Should  the  estimate  of  2,000  inhaln- 
tant»  be  too  lai^,  the  death  rate  has  been  compnted  too  am^ 
It  is  showa  l>y  tlie  statistics  that  the  death  rate  from  Bynotio 
disease  uud  consumption  will  be  especially  reduced  by  a  BTBteai 
of  sewers  pi-operly  constructed  and  maintained. 

A  meeting  for  discussion  of  this  subject  was  held  on  the  even- 
ing of  my  visit  aud  was  largely  attended  by  those  interested  in 
improved  sanitation.  It  was  there  suggested  that  the  desired  resolts 
oonld  proliably  be  obtained  most  easily  by  a  sewer  commjsaion 
appointed  and  acting  nuder  chapter  375  of  the  Laws  of  1889. 
By  vote  of  those  interested  as  legal  voters  in  the  corporation  a 
committee  was  appointed  to  draft  resolntioos  to  present  to  the 
village  trustees,  stating  that  it  was  the  sense  of  this  meeting  that 
certain  sewerage  was  necessary,  and  requesting  their  early  atten- 
tion to  the  matter. 

Respectfully  submitted. 

CHA&  C.  BROWN, 

Civil  Engiiuer, 
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ON 


Sewerage  for  the  Village  of  Norwich. 


By  Charles  0.  Brown,  0.  E. 


Union  College,  \ 

Schenectady,  N.  T.,  December  27, 1889.  f 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  N.  Y:: 

Dear  Sir. — I  have  the  following  report  to  make  apon  the 
question  of  sewerage  for  the  village  of  Norwich,  Chenango  countjr: 

My  report  upon  the  Eagle  hotel  gave  a  description  of  the 
present  method  of  disposing  of  sewage  throughout  the  village^ 
except  that  in  most  cases  there  is  no  attempt  to  make  tight 
priv}'  vaults,  it  being  rather  the  intention  to  -making  leaching 
cesspools.  The  Eagle  hotel  preuents  the  greatest  nuisance  because 
of  local  condition,  such  as  the  three-story  privy,  because  of  the 
greater  accumulations,  and  of  its  situation  in  the  midst  of  a  closelj 
built-up  section,  but  there  are  numerous  other  places  that  approx- 
imate more  or  less  closely  to  the  condition  of  this  hotel,  and  are 
only  less  obnoxious  because  more  carefully  ccred  for,  less  is 
amount,  or  less  closely  surrounded  by  buildings. 

The  village  has  about  5,500  inhabitants,  who  are  located  reason- 
ably close  together,  with  but  few  outlying  scattered  houses.  It  ii 
situated  in  tlie  bottom  of  a  valley,  with  the  Chenango  river  run- 
ning rear  the  base  of  the  hills  on  the  east  and  Canasawacta  creek 
at  the  base  of  those  on  the  west,  the  two  streams  and  an  east  and 
west  line  between  them,  as  shown  on  the  accompanying  map, 
forming  the  village  boundaries.  The  ground  surface  in  the  village 
is  in  general  rather  flat,  with  a  slope  to  the  east  and  south.  There 
are  two  gravelly  hills  thirty  to  fifty  feet  or  so  high,  as  indicated 
by  the  portions  of  the  map  shaded  with  lines  running  northeast 
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and  southwest  The  creek  at  the  crossing  of  Mnin  street  is 
twenty-five  to  thirty-five  feet  above  the  river  at  the  crossing  of  the 
Bame  street,  and  Cortland  street  at  Broad  street  is  about  the  same 
amount  abovj  the  creek  at  the  Broad  street  croaaing.  The  fall  of 
the  creek  from  the  Broad  street  croasiug  to  ita  junction  irith  the 
river,  is,  perhaps,  six  or  eight  feet.  These  differences  of  elevation 
are  estim&ted  from  some  levels  taken  for  Dr.  L,  J.  Brooks  bv  Mr. 
E.  F.  MossoD,  and  from  some  approximate  determinatiotia  of  my 
own,  and  are  sufficiently  accurate  to  show  the  possibilities  of  the 
case.  The  approximate  cross-section  shown  at  the  bottom  of 
the  map  is  taken  from  a  map  prepared  by  Dr.  Brooks  and  shows 
the  relative  depth  of  the  layers  of  loam,  gravel  and  clay  under 
the  village  on  a  line  diagonally  across  from  northeast  to  southwest. 
The  poroas  nature  of  the  soil  near  the  surface,  and  the  •general 
elope  towards  the  southeast  give  rise  to  an  underground  current 
of  water  in  that  direction,  whose  flow  is  quite  marked,  as  observed 
in  wells  and  other  excavations  reaching  down  to  it.  This  flow 
was  also  marked  on  the  surface  formerly,  as  indicated  by  the 
double  broken  line  with  two  branches  running  across  the  map 
from  northwest  to  southeast.  These  water-courses  are  now  filled 
in  great  part  and  the  flow  of  water  in  them  is  cut  ofiF,  except  in 
times  of  extreme  high  water  in  the  creek.  The  shading  lines  run- 
ning from  northwest  to  southeast  indicate  localities  where  the 
subsoil  water  is  sufficiently  near  the  surface  or  ita  flow  ia  suffi- 
dently  restricted  to  render  the  ground  wet  on  slight  provocation. 
From  a  report  of  the  health  officer,  Dr  S.  M.  Hand,  I  quote, 
Bnbstantially : 

"This  subsoil  water  rises  to  the  top  of  the  gravel  even  in  timea 
of  greatest  drought,  and  in  wet  weather  rises  into  the  loam  and  in 
many  places  causes  damp  and  wet  cellars.  It  is  the  habit  of  the 
village  to  dig  the  privy  pita  down  to  the  gravel,  so  that  the  ground 
water  stands  in  many  of  them  and  carriea  away  their  contents. 
The  same  method  of  disposal  is  practiced  with  slop-water  and 
other  filthy  liquid  wastes  from  dwellings.  They  are  thrown  into 
cesspools  dug  so  deep  that  their  contents  leach  away  into  the 
gravel  stratum  and  are  dissolved  into  the  ground  water." 

The  effect  of  the  ceaapools  and  privy  vaults  upon  the  subsoil 
stream  is  evident  and  the  pollution  of  all  wells  taking  their  supply  of 
water  from  this  stratum  is  certain.  Many  wells  go  through  the 
underlying  clay  to  the  water-bearing  gravel  below,  but  their  entire 
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rity  is  questionable  siuce  it  is  quite  diftioiilt  to  keep  out  the  water 

D  the  upper  stratum.  The  village  has  a  water  supply  belougiug  to 

Bprivate  oompauy  which  is,  I  understaud,  iu  quitEi  i^eueral  use,  so 

tftt  the  use  of  wella  is  not  compulsory  exceptou  account  of  expense. 

I  pollution  of  the  subsoil  and  water  is  very  dangerous  from 

lother  rt'SBOD,  as  it  is  a  producer  of  nosious  gases  which  pollute 

B  air  in  the  soil  above  the  water,  and  this  air  is  drawn  or  forced 

)  houaea,  to  be  breathed  by  the  inmates,  espedally  in  winter, 

f  the* action  of  the  heat  therein  and  at  times  of  high  water  by  the 

[•placement  of   the   ground  air   by    water.      This   condition   is 

►ecially  dangerous  in  the  more  crowded  portions  of  the  villa|;e, 

liere  houses,  cellars,  cesspools,  privy  pits  and  welU  are  set  close 

[ether   and   have,   through   the   porous  soil,   close  connection 

.  each  other.     The  direction  of  the  current  of  subsoil  water 

ikes  the  pollution  thereof  of  special  interest  to  the  inhabitants 

y  the  aouthea-stem  portion  of  the  %-illii^e.     The  reported  condi- 

I  of  the  gravel  from  excavations  —  coated  dark  steel  blue  or 

^yish  blue  —  is  optical  evidence  of  the  pollution  of  the  subsoil. 

1  disposed   to   think   that   the  rapid  current  and  the  large 

K>unt  of  subsoil  water  have  operated  to  so  dilute  and  remove  a 

wtion  of   thti  pollution  as  tn   postpone  the  evil  day  for  the 

Hflge,  but  such  tluctuatious  in  the  level  of  the  subsoil  ^atei  as 

lit  from  wet  seasons  such  as  we  have  lately  been  experiencing 

1  result,  upon  a  genera!  lowering  of  the  water  level  in  the  dry 

1  to  follow,  in  leaving  a  considerable  amount  of  this  pollu-^ 

1  in  the  ground  to  act  as  above  described.     Were  it  not  for  this 

1  the  condition  of  the  village  would  be  much  worse  than  it 

Bt^t  present.     This  natural  advantage  is  not,  however,  sufficient 

I  Temove  danger,  it  has  only  postponed   the  beginning  of  the 

The  village  has,  indeed,  recently  hud  an   epidemic  of 

nbro-spinal   meningitis,  which,  while   it   may  not   have  been 

led  by  this  subsoil  pollution,  was  no  doubt  localized  by  exiat- 

■  nnBartitary  conditions.     Dr.  Brooks,  the  president  of  the  board 

ElieaUh,  in  a  paper  before  the  American  Climatological  Associa- 

I,  has  shown  this  iu  quite  a  conclusive  manner.     I  abstract 

B  his  paper  whtt  has  not  already  been  stated  above.     "The 

iral  character  of  the  soil  is :     First,  a  layer  of  loam'  varying 

n  two  to  four  feet  in  depth ;  second,  a  layer  of  gravel  and  sand, 

1  the  lower  portions,  but  at  the  southwest  bluff  from 

lUt^-five   to  thirty  feet  deep,  and  underneath  this  a  layer  of 
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impervious  blue  clay  at  a  yarying  depth  from  the  surface.  For 
about  four  years  the  water-works  have  delivered  to  the  houses 
water  which,  when  polluted,  is  discharged  into  the  soil.  Stables, 
shops,  a  tannery  and  an  abandoned  canal  basin  used  as  a  common 
cesspool  are  maintained  in  the  northeast  section,  and  slaughter- 
houses and  hog-yards  were  maintained  in  the  north  and  northwest. 
The  southeast  section  is  next  in  order  of  sanitary  conditions,  and 
the  southwest  last  and  besi  Accumulations  in  the  shallower 
cesspools  and  on  the  surface  were  not  carried  off  as  easily  as  usual, 
owing  to  the  severe  winter  preceding  the  epidemic  as  evidenced 
by  the  work  found  necessary  by  the  board  of  health.  In  much 
the  greater  number  of  cases  local  unsanitary  conditions  were 
found.  The  relative  number  of  cases  is  given  on  the  map,  and 
their  distribution ;  each  case  being  located.  The  village  is  divided 
into  four  districts  by  Main  and  Broad  streets,  which  follow  closely 
the  order  of  sanitary  condition  above,  with  due  allowance  for  the 
direction  of  the  subsoil  stream.  But  two  cases  occurred  upon 
the  hill  portions  of  the  town,  and  these  were  in  particularly  sus- 
ceptible subjects."  Places  similarly  situated,  which  have  had 
epidemics  of  zymotic  diseases  have  been  reported  upon  in  pub- 
b'shed  reports  of  the  State  Board  of  Health,  and  may  serve  as 
examples  of  what  may  be  expected  in  time  at  Norwich.  The 
increased  percentage  of  deaths  from  zymotic  diseases  in  the  last 
two  years,  as  shown  by  the  reports  of  the  State  Board  of  Health 
is  probably  due  to  the  increase  in  unsanitary  conditions.  That 
percentage  has  been  for  these  two  years  over  one-fourth  the  total 
number  of  deaths  in  the  village,  while  the  percentage  for  the 
whole  State  is  but  little  over  one-fifth  the  total  number  of  reported 
deaths  in  the  State.  The  death  rate  for  1888  was  quite  high  for 
a  village,  22.18  per  1,000,  and  so  far  this  year  with  no  epidemic, 
is  not  low  for  a  village,  18.69  per  1,000  population.  The  decrease 
in  death  rate  is  doubtless  due  in  part  to  the  work  of  the  board  of 
health  during  and  since  the  epidemic,  but,  notwithstanding  the 
decrease  in  death  rate,  the  percentage  of  deaths  from  zymotic 
diseases  to  the  total  number  of  deaths  remained  the  same  as  dur- 
ing the  year  of  epidemic  zymotic  disease,  indicating  a  cause  more 
difficult  to  reach  than  surface  unsanitary  conditions.  The  death 
rate  is  computed  in  the  State  board  bulletins  on  a  pojmlation  in 
the  village  of  5,500.  It  does  not  agree  with  the  rates  given  in  the 
health  officer's  report  above  referred  to,  but  there  are  typograph- 
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,  errors  therein  which  cause  its  figures  to  disagree  among, 
temselves,  If  the  population  given  on  the  map  is  correct  (4,978) 
B  death  rate  wonid  be  mtich  larger  and  escesaive  even  for  ft  large 
Bty.  About  the  most  striking  argnment  for  sewers  tor  Norwich, 
leoanse  tlie  most  evident  to  the  senses,  is  the  Dei'essity  of  prop- 
Ktly  getting  rid  of  the  present  nuisances  in  the  shape  of  the  large 
a  and  cesspools  about  the  several  hotels  and  business  blocks, 
md  of  wastes  from  stables,  mannfacturiDg  establishments,  etc. 

The  village  is  fairly  well  located  for  taking  care  of  its  surface 
trftinage,  and  when  the  important  streets  are  graded,  with  this  ia 
lew,  it  will  in  general  not  be  necessary  to  carry  off  such  drainage 
f  underground  channels.  Id  t)ie  few  cases  iu  which  it  may,  at 
r  time  in  the  future  be  deemed  advisable  to  construct  these 
Aunels,  they  can  most  economically  be  constructed  quite  inde- 
mdent  of  the  sewer  proper.  The  greater  proportion  of  the 
K)f  water  can  be  taken  care  of  with  the  surface  drainage,  and  that 
(Tea  only  sewage  and  manufacturing  wastes  to  dispose  of.  Pipes 
t  carrying  these  may  be  quite  small,  from  eight  inches  up  in 
meter,  with  no  brick  sewers  and  the  expense  for  materials  will 
I  be  made  a  minimum.  A  careful  study  of  the  locality  will  be 
tesaary  to  determine  the  exact  lines  of  the  sewers,  the  poeitioa 
pttiie  outlet,  the  amoaut  of  roof  water  which  should  be  admitted, 
B  sizes  of  pipes  necessary,  etc.,  and  thus  to  make  a  close  estimate 
■  tlie  cost.  My  investigation  has  only  been  sufficient  to  show  the 
(eaaibility  of  the  construction  and  the  general  necessity  of  the  case. 
There  are  about  thirteen  miles  of  streets  in  the  village  upon  which 
enough  houses  are  built  to  justify  a  sewer,  but  of  these  there  are 
only  about  eight  miles  which  would  probably  be  considered  aa 
greatly  needing  sewerage,  for  a  good  many  years.  These  distances 
ioolado  in  each  ease  the  length  of  outlet  necessary.  It  will  be 
necessary  to  comply  with  the  sanitary  principles  concerning  purity 
of  streams,  to  purify  the  sewage  before  admitting  it  into  the  river,  , 
to  the  extent  of  insuring  that  the  purity  of  the  stream  below  the 
mouth  of  the  sewer  shall  not  be  appreciably  affected.  This  is  not 
extremely  difficult  now,  nor  very  expensive.  It  will  be  possible, 
however,  to  use  some  chemical  method  only,  unlt'SS  the  sewage  is 
pamped  to  some  height  and  distance,  owing  to  the  fact  that  the 
ground  available  to  a  gravity  system  for  filtration  or  irrigation  is 
liable  to  be  overflowed  by  the  river  and  creek.  I  see  no  great 
engineering  difficulties  in  the  way  of  an  economical  construction 
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.  of  a  system  of  sewers  iliscliargiiig  throogb  ft  (-'hemical  purifying 
apparatus  into  the  river.  There  is  without  donbt  sofficient  fall ;  but 
a  short  length  of  ontlet  that  is  not  also  nsed  for  house  draiuaee 
directly  will  be  neoess^iry ;  there  is  no  rock  or  quicksand  ;  while 
some  water  may  be  met  with,  the  length  of  trench  through  wet 
places  will  not  be  great  anJ  drain-tile  laid  along  the  trench  beside 
the  sewer-pipe  will  lower  the  level  of  the  ground-water  cob- 
aiderably.  "While  it  w..uld  cost  «90,000  to  JIOO.OOO  to  sewer  the 
whole  village,  I  thiuk  it  is  possible  to  sewer  that  portion  of  the 
vill^e  which  is  in  any  appreciable  need  of  it,  and  construct  the 
necessary  purification  works  for  the  whole  system  for  $60,000. 
The  portion  of  the  village  in  whicu  sewerage  is  at  this  time 
actually  demanded  by  the  existing  conditions  could  b©  covered  by 
less  than  halt  this  amount,  the  sizes  of  pipes  and  the  purification 
plant  used  being  those  designed  for  the  whole  system.  The  sub- 
soil and  cellar  drainage  will  be  taken  care  of  by  a  line  of  draiu-tile 
laid  alongside  the  sewer,  where  necessary,  the  sewer  itself  beidg 
water-tight.  It  is  estimated  that  the  maintenance  of  the  system 
inoludiug  disposal  works  will  cost  from  fifty  to  thirty  ceuta  per 
annum  for  eiwib  person  if  the  population  tribntarj-  to  the  sewers, 
the  cost  |>er  head  diminishing  with  tie  increase  in  tributaty 
population. 

Chapter  375  of  the  Laws  of  1889,  gives  an  exoclleDt  method  of 
procedure  for  obtaiuiiig  sewerage  systems  in  villages.  The  sewer 
commissioners  there  psovided  for  can  obtain  plans  for  the  sewerage 
of  the  entire  village  and  estimates  of  the  cost  of  the  entire  system 
and  of  any  parts  thereof.  It  is,  of  course,  not  uecesaarr  to  cod- 
struct  the  entire  system  at  any  one  time,  but  whatever  is  con- 
structed is  in  accordance  with  the  plan  and  under  the  direction  of 
the  sewer  commissioners.  This  makes  the  work  actually  done 
oonformable  to  a  definite  plan  so  that  when  additiontil  work  is 
contemplated  it  will  never  be  necessary  to  reconstruct  any  already 
done,  with  the  consequent  waste  of  money.  This  in  some  places 
one  of  the  greatest  bars  to  progress  in  sewerage.  Certain  sewera 
are  constructed  with  no  reference  to  anything  but  the  property 
directly  served,  and  when  additional  sewers  are  desii'ed  those 
already  constructed  are  too  small  or  at  too  great  an  elevation  or 
onsuitable  in  other  ways  and  must  be  reconstructed.  The  con- 
aequent  expense  is  often  almost  or  quite   prohibitory  of  proper 
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sewer  extension.     The  act  referred  to  giTes  the  surest  method  of 

obTiating  such  troubles.    It  {^escribes  methods  of  securing  plans^ 

of  procuring  the  required  approval  of  the  State  Board  of  Health, 

of  obtaining  bv  vote  or  assessment  the  funds  necessary  for  the 

construction,  etc,  and  is  applicable  to  Norwich  as  to  all  other 

villages  of  the  State. 

Respectfully  submitted. 

CHAELES  C.  BROWN, 

City  Engineer. 


REPORT 
Sanitary  Condition  of  Richfield  Springs. 


Jprit  23, 1889L  ' 
To  J.  P.  Oktjiak,  Btq.,  Stcreilarif  Board  of  Health,  Bick/Ud 
Hfrrinyn.  N.  Y. : 
Mm.' '  As  M  riMinlt  nf  my  vUit  to  BichSeld  Springa  on  April 
•UiWHttih,  in  (HiropfiDy  with  Mr.  Browti,  C.  E.,  to  investigate  the 
IfnMTiJ  MtiilAry  iunv\'\i\»nn  of  tlin  jitiuie,  with  es])eciBl  refereDoe  to 
Um  Iw^a  lioUiIa,  tht!  (lrftinHK"<  wat^r  supply  and  the  probftblo 
mani  of  ty[ili''(i'l  fnvnr  which  ononrrnd  in  the  fall  of  1887  and  Uw* 
•aMrnKr  nf  1*«H8,  I  would  ntntfl  tho  following: 

OntiirAl  A«riitnry  rnnditinnii.  It  appenrs  that  every  effort  is 
ffilbl*  )fj  UiA  Ifwiftl  Ixtard  of  hl^aUh  tu  ouforce  the  rules  and  rego- 
I«tt"rj«  idmIa  aim]  |*iililtiih('d  hy  thorn  for  the  better  protection  of 
if)«  (wiblif:  h*MUIi.  Thw  work  is  greatly  aided  by  the  village  troa- 
ttttm  Affl  iFui  mAjffrity  of  vill^nn,  who  thoroughly  recognize  Ua 
»lnM  Mud  iM[K«1*no«.  The  villagfl  ia  in  conaeqnenee  fairly  free 
fmm  tht  tioqal  naiwinnAN  of  gnn^ral  character  so  often  found. 

A^'j/rrniWrdatifiK  an  it  lUwrn  al)(>iit  3,0(KI  or  more  summer  leBi- 

rf^ntjt  nfi'l  IhAnA  fdiinfly  ill  tho  large  hotelu.  it  is  of  vital  import- 

>   thA    satiitary  AfraufcniADta  of   these  buildings  be   in 

':i.dltion.     Th«)  Hpriog  Hoom  aud  Carey  Cottage  were 

■ftmfiiiljF    plrimbMl    and    drained,   soil-pipes    properly 

-n'l  drarrrt  rniitilatnd.     The  Tnller  House  was  altering  its 

utal   rUmui*  U>  suitably   trapped   and   dushed   modem 

;  all  (h*  dratiwt  were  lie ing  connected  and  ventilated.  The 

\,i,.,....h  Htffut^  and  Davenport  Honse  had  etill   old-fashioned 

tn'tlf-    f«'<lt7  in  aotH^ructinn  and  of  menace  to  health.     We  were 

,,    ;  |,r,w«v*r,  thai  th«  proprietors  of  these  houses  intended 

'  h»if  i!l"*et«  in  c>nfortaance  with  the  directions  of  the 

J  '<allb.     Wb«a  thia  ia  done,  the  hotels  will  alt  be  in  as 

, , ,  .         . . ,  I  t«/y  lyfoditfoo  aa  plumbing  and  draiuage  can  make  them. 

'I,,.     .llAif^  i"  iwWKfedby  whal  ia  known  as  the  separate  STstem. 

i       ,.  ,,iiy  tbA  Mw«rr«  are  well-bnilt  and  well-planned.    Tbey  do 
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fpA  have  flash-tauks,  The  overilow  from  tlie  springs,  however, 
^akea  the  place  of  flush-tsnks  to  a  grent  estent,  sufficiently  so  as 
insure  a  cleaulj  conditiou  of  the  sewers,  The  recomineDdation  of 
Mr.  Browu  that  the  old  wooden  drain  be  done  away  with  is  one 
that  meets  approval.  It  is  not  considered,  however,  that  the 
present  condition  of  this  wooden  sewer  is  menacing,  but  that  (or 
more  perfect  work  it  should  be  changed  for  the  Wtrified  tile. 

The  water  supply,  by  the  analysis  of  Prof.  Willis  G.  Tucker, 
State  analyst,  is  shown  to  be  free  from  sewage  contamination 
bat  affected  by  vegetable  matter.  This,  which  can  easily  be 
removed,  is  not  a  cause  for  anxiety  or  alarm,  the  slight  impurity 
being  of  vegetable  and  not  animal  origin.  The  intention  of  the 
trnstees,  as  told  me  by  one  of  the  number,  to  pump  this  summer 
©very  day  from  the  lake  to  supplement  the  ordinary  supply,  and 
thus  prevent  any  lowering  of  the  reservoir,  with  the  further  fact 
that  all  of  this  water  will,  before  entering  the  mains,  be  passed 
through  a  Glter,  insares  the  water  supply  to  be  perfectly  safe  for 
potable  uses. 

It  appears  difficult,  if  not  impossible,  to  obtain  sufficient  data 
to  clearly  decide  what  caused  the  cases  of  typhoid  occurring  in 
the  hotels  last  summer.  The  cases  appearing  in  the  house  of 
Mr.  Clapsftddle  ia  November,  1887,  can  unhesitatingly  be  stated 
to  have  originated  from  impure  air  from  insanitary  drainage  and 
faulty  privy  vault.  The  cases  occurring  at  the  Carey  Cottage, 
AmericaD,  Davenport  and  Tuller  Houses,  are  not  so  easily 
accounted  for.  Two  at  least,  the  first  one  at  the  American  House, 
and  the  first  at  the  Carey  Cottage,  may  fairly  be  considered  to  be 
imported.  None  could  have  come  from  the  three  cases  at 
Mr.  Clapsaddle's  house.  By  analysis  of  the  water,  made  last 
year,  it  was  shown  the  disease  did  not  originate  there.  But  from 
all  conditions  found,  and  the  number  of  oases  stated^as  having 
occurred,  the  disease  could  not  be  said  to  be  either  endemic  or 
epidemic. 

Tour  letter  atlvises  me  that  the  trustees  are  to  cover  in  Manley 
creek.  This  will  undoubtedly  be  a  benefit,  as  a  running  brook  ia 
a  handy  place  to  deposit  dangerous  and  unsightly  objects,  and 
undoubtedly  the  action  of  the  trustees  will  be  beneficial.  In  coq- 
clasion,  I  would  make  the  following  summary : 

From  the  inspections  made,  the  analyses  of  water  had,  the 
Bta.tements  of  those  conversant  with  the  outbreak  of  typhoid  last 
year,  I  shoulU  state  Bichfield  Springs  to  be  in  excellentcondition, . 


from  a  sanitarf  point  of  view,  tliat  tlie  hotels,  the  changes  to  bo 
made  id  the  two  mentioned,  are  as  safe  for  persons  to  lire  in  as 
plambin^  i-an  make  thpin,  and  that  typhoid  fever  is.  nether 
endemic  nor  epidemic,  the  cases  of  last  year  beinp  ezceptionaL 
Absolate  freedom  from  every  and  all  disease  cku  not  be  expected 
Rnywhere.  As  far  as  Rich6eld  Springs  is  concerned  it  has  had  ita 
natural  healtbfnlness  added  to  by  the  iutellignnt  work  shown  in 
its  drain^e,  water  supply,  and  the  efficient  working  of  ite 
of  health. 

Very  respectfully,  vour  obedient  servant 

LEWIS  BALCH, 

Seeretory. 
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BUBEAD   OF  CHEjnciL  AlULTBtB^j 

Albany,  ApriJ  18,  1889. 
Deab  De.  Balch. —  I  inclose  reports  on  the  three  Bii 
waters.  Nos.  1  and  2  bad  no  signs  of  poUntion,  thoogh  No, 
somewhat  better  than  No.  2.  The  reservoir  water  might  he  better 
but  is  by  no  means  bad.  Free  ammonia  somewhat  less  than  last 
fall  and  albuminoid  ammonia  not  half  so  htyli  as  then.  Total  solids 
less  and  water  softer  showing  more  dilution.  Taking  the  analysis 
in  connection  with  that  made  for  W.  Crain  last  fall  I  shall  say  tha 
water  was  in  mach  better  condition  and  seemingly  free 
oontamination  by  animal  matter. 

Yonrs  truly. 

W.  G.  TUCKER, 

Public  Anafyi 


No.  59. 
|PartaiDlO0.0OO.| 

Source,  special  spring,  Carey  Cottage,  Richfield  Springs,  1 
Na  1. 

Date  when  received,  April,  16.  1889. 

Color  and  appearance  transparent,  colorless. 

Odor  at  100^  F 

Chlorine    OS 

Free  ammonia 0.0017 

Albuminoid  ammonia 0.0070 


y  \T_TT?L 


1^*1 


T:c±l«i:iiji*     

I^zis  :!i  i:r:iii:ii       

3C=j 


T:;c^  Lur 


E^JLsJLa:?. —  •>:•:•!  v^z^r. 


1  A^ 


\r.  G.  xroKHK. 


P:%  *•'{<.•  A'i:liii--fi~ 


Xo.  •». 
Si-T..-*.  s^BUt  spriss  as  Xo.  1 :  tub  i:i  j-irvi  of  Taller  Hoase, 
B£cli£elti  Srrlrzsu  X.  T.    Xo.  i 
ly^ze  wL-th  rei:the<L  April  It*,  ISSd. 

Qio?  \:  1*»-  FaLt     

Free  AEam  ohia 

AlbuEinoM  ammonLi 

^itntcs 

Total  *oIid*    

•si  11'^     

"ss  en  izaitioE. 

.Xo  c-ior :  slight  •larkrnicg/ 
Mineral  mautr 


Xone. 
0  25 
0  COil 

0  IWI 
Xone. 

22  40 
White. 

1  10 


•21.30 


I>EXA££.s. —  Mneh.  the  >ai!ie  as  Xo.  1.     Auia:ou::»  and  :\IbGmii:oid 

aminosi:!  sliahtlv  hurher,  bnt    is    vrob.»b!v   fre«    frv">m  sewaip? 

pollatfon. 

W.  a  TUCKER 


Xo.  61. 
Source,  supply  pipe.  Village  Hotel,  drawn  in  village  of  Kiolilield 
Springs,  X.  Y.     Xo.  3. 

Date  when  received,  April  16,  1?S9. 
Color  and  appearance,  turbid,  greenish. 

Odor  at  100-  Fahr Slight. 

Chlorine 0  IS- 

21 


162  Tenth  Annual  Befobt  of  the 

Free  ammonia  ; 0.0028 

Albuminoid  ammonia 0.0140 

Nitrites None. 

Total  solids  .  :\ 8.60 

[Residue  almost  colorless.] 

Loss  on  ignition 1 .  20 

[No  appreciable  odor  or  darkening.] 

Mineral  matter 7 .  40 

Total  hardness .7.00 


Eemajiks. —  Color  and    appearance   of  wat^r  not  very  good; 

chlorine  and  free  ammonia  low ;   albuminoid  ammonia  high  but 

probably  due  to  vegetable  matter. 

W.  G.  TUCKER, 

Public  Analyst 
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INSPECTORS  REPORT. 

Union  College, 
Schenectady,  April  15, 1889. 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  N.  Y. : 

Dear  Siit. —  I  have  the  following  report  to  make  of  our  visit  to 
Richfield  Springs  on  April  eleventh,  to  investigate  the  causes  of 
the  cases  of  typhoid  fever  in  that  place  in  1887  and  1888.  The 
report  is  not  as  satisfactory  to  myself  as  I  would  like,  owing  to 
the  numerous  discrepancies  in  the  statements  of  the  persons  con- 
■sulted  to  obtain  the  facts  in  the  case.  The  following  is  the  best 
conclusion  I  have  been  able  to  draw  on  weighing  the  evidence 
olFered.  The  most  of  the  statements  made  need  further  investiga- 
tion to  establish  their  truth,  and  if  you  think  it  necessary  I  can 
probably  clear  up  some  points  (probably  all  but  the  actual 
number  of  cases  of  typhoid  fever,  and  their  probable  immediate 
<?auses)  by  another  day's  work  on  the  ground.  What  follows  is 
as  near  the  truth  as  I  can  get  at  present. 

The  eases  occurring  in  the  fall  of  1887  were  at  the  house  of  Mr. 
Clapsaddle,  on  Lake  street.  There  were  three  cases.  The  house 
is  indicated  on  the  accompanying  sketch  by  Mr.  Clapsaddle's 
name  and  (3  J).  The  condition  of  the  house  at  that  time  is  said 
:to  have  been  as  follows :  A  small  brook  runs  from  back  to  front 


mfha  lot  on  which  the  house  etaads,  being  near  the  house  at  its 
r  and  adjacent  to  its  fouadatioii  near  the  front.  The  brook 
s  at  the^ront  corner  oi  the  house,  runs  very  oloBe  to  if  not 
ilSer  that  corner  and  diagonallj  across  the  yard  in  front  of  the 
faae  to  a  culvert  under  the  street.  From  the  place  where  the 
lok  oomes  close  to  the  foundation  to  the  opposite  side  of  the 
>et  it  is  covered  over,  as  indicated  on  the  map.  To  dispose  of 
ihen  slops  a  tour-inch  vitrified  pipe  without  trap  was  put  in  to 
1  from  a  slop-hopper  in  the  rear  room  of  the  basement  to  a  line 
raix-inch  tile  on  the  opposite  side  of  the  brook  from  the  honse. 
B  six-inch  line  began  at  the  rear  end  of  the  lob  and  was  laid  at 
1  a  level  as  to  receive  a  part  of  the  brook  water.  It  ran  thence 
I  the  brook  to  a  point  100  feet  or  so  below  the  street  (Lake 
iet),  where  it  crossed  the  brook  by  an  invert  forming  a  trap, 
'.  entered  an  old  wooden  box-sewer.  When  this  trap  was 
cen  up  last  spring  it  was  found  to  be  completely  stopped  up  so 
bt,  probably  for  some  time,  all  matter  discharged  into  the  pipe 
Lained  in  it  a  considerable  length  of  time  to  ferment  and  decay, 
k  only  escape  being  at  the  upper  end  of  the  six-inch  tile  and  at 
f  joints  if  there  were  any.  A  large  part  of  the  gases  formed 
Bithe  process  of  decay  would  enter  the  house  through  the 
rapped  slop-hopper.  It  i^  supposed  that  no  human  excrement 
ft  discharged  into  the  alop-hopper.  The  ba.sement  of  the  house 
1  a  level  with  the  bank  of  the  brook.  The  first  story  is  eight 
line  feet  above,  on  abi>ut  the  level  of  Lake  street  The  privy 
^e  house  is  built  on  at  the  back  as  indicated  by  the  small  pro- 
1  on  the  plan  of  the  house  shown  on  the  map,  and  is  entered 
It  the  first  floor  by  an  outside  door  opening  on  a  small  plat- 
m,  ao  that  there  is  no  door  opening  directly  from  the  privy 
5  the  house.  There  isuo  vault,  but  the  deposits  collect  on  the 
e  of  the  ground  at  the  rear  of  and  adjoining  the  rear  base- 
st room  where  there  is  apparently  only  a  board  partition. 
i  fornace  supplying  hot  air  to  the  upper  rooms  is  in  a  baae- 
t  room  in  front  of  the  rear  one  and  separated  from  it  by  a 
board  partition.  This  furnace  has  no  cold  air  duct  from 
exterior  of  the  house.  If  my  information  is  correct, 
first  case  of  fever  developed  in  a  rear  sleeping  room 
Ethe  first  floor,  adjacent  to  the  privy  and  over  the  rear 
lement  room,  with  a  window  at  the  rear  close  by  the 
"  privy.     There    is    a  cistern  in    the    rear   basement   room.     The 
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so-called  "  separate  "  syatem,  without  fluah-tankH,  and  the  sewage 
is  emptied  into  the  creek  shown  at  the  southwest  of  the  village, 
near  its  entrance  into  Canadarago  lake. 

The  supply  of  ice  for  the  ii-illage  was  formerly  taken  from  this 
lake,  but  that  used  last  summer  was  taken  from  the  reserroir  and 
lake  from  which  the  water  supply  is  drawn. 

The  box-drain  mentioned  above  runs  through  the  village  aa 
indicated  by  the  broken  line,  with  two  or  three  branches.  It  is 
supposed  to  have  but  few  if  any  connections.  In  my  opinion  it  is  a 
source  of  danger  aud  it  should  be  thoroughly  eliminated  and  any 
connections  with  it  transferred  to  the  sewer  if  they  are  other  than 
cellar  or  surface  water-drains.  The  brook  should  lie  covered  to 
prevent  its  pollution  by  rubbish  and  garbage,  and  all  connections 
with  it  forbidden  except  cellar  drains  and  surface  water  (b-ains, 
from  which  all  house  drainage  of  whatever  character  is  rigidly 
excluded,  A  sewer  pipe,  tight  jointed,  of  sufficient  size  to  carry 
the  greatest  amount  of  water  ever  running  in  the  brook  would  be 
the  best  medium.  All  connections  with  it  should  be  trapped  to 
insure  safety.  Ko  privies  of  any  sort  should  be  permitted  in  the 
central  portions  of  the  village,  and  the  proper  trapping  of  oU  con- 
nections with  the  sewers  should  be  insisted  upon.  A  thorough 
inspection  of  the  sewers  should  be  made  by  a  competent  person. 
While  it  may  be  found  to  have  been  unnecessary  from  one  stand- 
point, it  will  intlicate  that  all  possible  means  of  removing  any 
possible  reason  for  the  spread  of  the  fever  have  been  used,  and 
will  on  that  account  be  worth  what  little  it  will  cost.  Those 
branches  with  an  inclination  of  less  than  about  one  in  250  should 
have  such  inspection  at  frequent  intervals,  since  there  are  no  flnsh- 
tanks  in  the  system. 

Respectfully  submitted. 

CHARLES  C.  BROWN, 

Civil  Engineer. 
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Sanitary  Condition  at  Lake  George. 


By  Db.  p.  C.  Cubtw. 


Albany,  August  22,  1889. 
a  Dr.  Lewis  Balch,  Secretanj  State  Board  of  HmUh: 
DEAJt  Sir. —  Various  reports  as  to  the  sanitary  cooditiou  of  the 
B  and  Bummer  resort  of  Lake  George  at  the  head  of  tlio  lake  - 
f  that  name  received  at  the  office  of  the  State  Board  of  Health 
and  referred  to  the  local  town  board  of  health  of  Caldwell,  led 
the  latter  board  to  request  an  inspection,  in  answer  to  which,  at 
your  reqnest,  I  went  there  yesterday  for  that  purpose. 

The  allegations  have  been  that  in  recent  years  typhoid  fever 
lias  occurred  in  aome  of  the  hotela  there,  and  also,  within  two  or 
three  years,  diphtheria ;  that  the  former  disease  has  again  appeared 
this  season  together  with  a  number  of  cases  of  diarrhosa  or  dysen- 
tery. It  is  also  said  that  rumors  are  heard  and  spread  about  a& 
to  the  extensive  prevalence  of  typhoid  fever  and  the  existence  of 
bad  sanitary  conditions  there. 

Lake  George  has  a  permanent  population  of  some  oOO  people 
and  during  the  summer  months  a  transient  population  of  two  or 
three  times  that  number  iu  the  hotels  and  boarding-houses.  It  is 
situated  at  the  head  or  southerly  end  of  Lake  George  in  the  town 
of  Caldwell.  It  is  about  350  feet  above  the  sea  level.  The  lake 
as  is  well  known,  is  for  the  most  part  closely  surrounded  by  well- 
wooded  mountains  or  high  hills,  whieh  rise  abruptly  from  the 
shore.  At  this  point  these  recede  for  a  little  distance  and  th» 
village  is  situated  upon  a  somewhat  level  area,  well  elevated  abova 
the  lake,  the  shores  of  which  are  generally  abrpnt  and  free  from 
swampy  or  saturated  soil.     The  prevailing  character  o[  the  soil 
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liere  and  throughout  a  large  exteut  of  territory  about  is  sand. 
This  extends,  I  believe,  to  an  indefinite  depth  and  if  underlain  bj 
clay,  it  is  far  beneath  the  surface.  Tiiere  is  enongb  intermixture 
of  all\ivium  with  the  line  yellow  sand  that  generally  prevails  super- 
ficially to  secure  a  fair  dej^ree  of  vegetation  and  the  growth  of 
trees  of  the  pine  variety ;  below  is  coarser  sand  and  niised  with  it 
gravel  and  drift  At  few  points  rodt  comes  to  the  surface.  A 
few  small  streams  enter  the  lake  which  appear  generally  clear  and 
rapid,  their  volume  varying  with  the  rainfall  The  draining  away 
of  soil  w,&ter  is  perfect  in  this  porous  soil.  I  was  unable  to  learn 
at  what  level  it  is  re:iched  in  digging  as  there  are  no  wells  in  the 
village  I  am  told.  The  cellars,  of  which  I  inspected  a  number, 
■  are  all  of  them  free  from  moisture.  With  the  exception  of  one  or 
two  marshy  lagoons  from  the  lake,  near  which  tliere  are  no  dwell- 
ings, the  drainaj;e  of  the  soil  is  everywhere  as  ]>erfect  aa  possible- 

The  water  supply  bntb  for  the  private  and  public  houses  is 
brought  from  the  hills  for  the  principal  part  of  the  tillage  on 
the  western  side  of  the  lake.  As  far  as  I  could  learn  by  inquiry, 
no  question  can  be  raised  as  to  its  purity,  as  it  is  taken  from 
springs  and  streams  quite  free  from  contaminating  surroundings ; 
it  is  also  abundant  in  quantity.  The  lake  is  used  to  supply  water, 
partially,  on  the  western  side ;  the  water  from  it  is  not  so  tree  from 
question.  , 

As  to  the  sanitary  history  of  the  place  the  reports  are  not  free 
from  conflict  It  appears  evident,  however,  from  the  statements 
of  the  medical  men  that  as  far  as  the  existence  of  typhoid  fever  la 
conoerued,  it  has  heretofore  shown  itself  only  sporadically.  There 
is  no  eWdence  that  at  anj'  point  it  has  ever  been  epidemic.  Some 
seasons  there  have  been  two  or  three  cases,  others  none  at  all. 
Diphtheria  broke  out  three  or  four  years  ^o,  having  been  doubt- 
less imported,  but  it  did  not  become  established,  (or  no  oases 
have  been  reported  since.*  Diarrhujal  diseases  have  not  been 
prevalent    Other  zymotic  diseases  have  not  occurred. 

Duringthepresentseason  there  has  been  one  case  of  typhoid  fever. 
The  subject  of  it  is  a  young  man,  resident  of  the  place.  He  was 
taken  in  July  and  has  not  yet  recovered,  being  now  in  the  fourth 
week  of  his  sickness.  There  is  no  doubt  of  the  propriety  of  the 
diagnosis ;  the  origin  of  the  case  is  not  however  apparent     Within 
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1^  fortnight  there  have  been  several  cases  of  dyaentery.  Three  of 
9se  occurred  in  ono  house  almost  simult&Deoualy,  and  two  of 
m,  both  children,  died.  These  were  all  residents  of  the  place. 
B  else  in  the  house,  in  which  there  were  a  number  of  summer 
tarders,  were  affected.  In  two  nearly  adjacent  houses,  both 
ate  residences,  there  were  alao  cases,  one  in  each,  at  about  the 
a  time.  It  is  said  that  several  cases  of  similar  character  h&TS 
jcurred  at  other  parts  of  the  village.  The  oharacteristic  symp- 
1  are  frequent  bloody  stools,  with  tenesmus,  running  an  acul^ 
mrse,  all  dysenteric.  Outbreaks  of  dysentery  in  this  sudden 
',  attacking  numbers  of  individuals  simultaneously,  constitute 
icognized  feature  of  the  disease ;  how  to  account  for  them  and 
liat  boarin;:;  imperfect  sanitation  may  have  upon  them,  is  not 
Ipwever  clear. 

»  Aside  from  these  cases  I  gathered  that  the  health  of  this  coot-  ^ 
■unity  was  good.  The  mortality  reports  of  the  town  of  Caldwell'j 
J  oar  bureau  of  vital  statistics,  so  far  as  they  have  been  recorded,  * 
f  not  show  the  prevalence  of  any  zymotic  diseases. 

f  inspection  was  made  in  company  with  members  of  the  local 

1  of  health,  and  we  visited  each  hotel  and  boarding-house, 

I  private  residences,  the  school-house  and  depot  and  their 

■oundiugs.     I  found,  as  already  said,  the  natural  conditions  of 

ty  very  good.  .  The  drainage  of  the  soil  is  perfect  and 

B  drinking  water  of  good  quantity  and  quality,  easily  accessiblfli  . 

1  the  hills.     It  only  remains  to  speak  of  how  the  disposal  of  ) 

m&\  and  vegetable  waste  is  effected,  and  how  much  it  is  allowed  < 

^disturb  the  healthy  condition  which  nature  has  provided, 

ly  systematic  means  for  the  disposal  of  house  waste  is 
)  of  drains  leading  to  cess-pools.  All  the  hotels  and 
ttrding-houses  are  provided  with  these.  But  few  of  the  private 
udences  have  them,  and  slops  are  thrown  upon  the  surface. 
B  cess-ponls  are  all  leaching,  being  simply  pits  dug  into  the 
ntuid,  and  at  the  top  covered  over  with  two  or  three  feet  of 
Generally  they  have  an  opening  for  ventilation.  Some- 
B  there  are  two  or  three  connecting  with  each  other,  to  pro- 
B  against  overflow,  which,  liowever,  is  very  unlikely  to  happen 
since  on  account  of  the  porosity  of  the  soil  the  fluid  contents 
leach  away  rapidly.  Sometimes  they  are  said  to  be  opened  and. 
cleaned  ont  every  year  of  solids  that  may  be  retained,  but  fre- 
qOently  they  are  undisturbed  for  years. 
22 
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Hirt\4\  I'lMiH  poolH  nu'oivo  the  ordinary  kitchen  and  house  waste. 
'l'\ii  llo^^lH  mn  f/<)iinriilly  provided  with  water-closets,  and  these 
til'i"  t  ffijily  int.o  Mm  n>HH])()olH.  Where  there  are  no  water-closets 
Hi   lfM>  liiiii*in  ilm  nnliiiiiry  privy  pit  is  generally  nsed. 

I'l'iMMtilv  (IniiniiK'^  ^^'^^  larfj^oly  into  the  lake,  which  famished 
Mil  iiifiy  iifi'l  minly  tiinitiiH  for  Hewage  disposal.  This  is  now  pro- 
liiliiii  il  liy  II  Ptpnriitl  lji.w,  find  lias  been  generally  stopped  and 
.iliiiiiM  Im«  i^Mliinlv.  Tlio  witior  of  Luke  George  is  altogether  snp- 
{•III  <l  lit  Im  111  h|itiiifnt.  iiiiil  liiis no  considerable  inlet ;  consequently 
II  li'Ki  hi*  ii|i|itnrliil»ln  ciirriMit,  and  can  be  readily  defiled.  The 
I'ln  iii'mImmI  iliiiiiiin^!.  itiio  it  Kliould  bo  energetically  executed. 

'I'ln.  I  iMit  |iiinlii.  H  mIiouM  bt^  said,  are  not  complained  of  as 
i.ii.n.hni  iliMilillit't'i  (liii  iiir  is  contaminated  by  escape  of  gases 
liiiii  lilt.  HtMhliili'in.  but  wlit^ro  Hutliciently  distant  from  the  house 
III!  I  1 1  iimI  iiitiMiii^ialilo  Honorally  they  are  not  less  than  seventy- 
n..  Ml  >iiii>  iHiitdnMl  tool  fi-oui  tho  house,  and  should  in  no  case  be 
.ill  M,i  1  hi»ni  I  (IwHi  (Iim(.     In  twit  cases  I  found  them  nearer,  and 

I ,.,..|  jliHiM  I  »K\\\  'inhnllod  that  tht>  contents  of  the  cess-pool  are 

,.  I  .1  iliiif^  (iilti  (li««  tvltai.  boin^  but  a  few  feet  distant  from  it  I 
-.11  I  ilu.  .(ih.hUtMi  \>l'  ilu'  health  otlicors  and  of  the  proprietor  of 
II,  .  Il  ,|..|  1,1  Mill  ili>*i.uii  couilition,  whicli  must  be  immediately 
,.  M,  .||,.,|  III  ho  i*llu«t  t-iiMMlid  I  tind  any  manifest  evidence  of 
.  .(I  II  ill  III  (•  III 

\>  ,i,  ,     |..  .,1  I  uo  w  tod  oitl\  in  the  larger  hotels.    In  their  stead 

ii,  ,.,  I  .  (I iiiiiifu  loii  di»iM  |»iivv.     Thoro  is  little  to  be  said  of 

II,.  HI  .  .,  -I'l  ihil  lln'N  Imxo  ►ionorally  tho  midiaturl^d  pit  exca- 
,.,!,. I  (n  (111  .  iiih  liMil  Old  ni.diHlorous  as  such  places  usually 
„!..  I ». .  i.i.niillv  *  i,»iui«\  it'h^  rt^^optaclc  takes  the  place  of  the 
i,s,=M.il.,|  |iit  uid  lUeuipt  I  >\eM^  f\'unil  at  the  use  of  dry  earth 
•ill  n.il.ini  .  Imi(  \  '\\\  niMie  {\\M  was  etVective  through  lack  of 
mil  IK  iMii  .ifpWi  lUv'ii  ol  iho  \\\\  earth  system.  All  were  alike 
i'lli'Uii\o.   .»-nu»  l»i\oi.'.  luiSM    ix\\M\mlal ions  than  others. 

\  I  |i«  I  lie  pi  lie  I  iimiiLmi'iI  .ii'UMeh^is  by  reason  of  sickness,  the 
(\|>hi«til  li'\iM  «  I  >e  1 1  in  ihe  peiMiMi  \>t  a  young  man,  a  resident  of 
tiie  place.  In  me,  with  Ini  I  uhei  w  hi»  keeps  a  board  ing-house  for 
stun  me  r  l»i»ar\lei*i  N\»  i»ihet  \'.iMe  \»f  the  disease  has  heretofore 
iHH'urred  in  this  hou*u\  n  y^^^o\\  sant(ar\  hi>;tiM'v  o(  which  is  reported, 
nor  are  there  i»tlu*r  caM»s  of  ?»iekn*^ss  theiv.  The  patient  has  been 
employed  about  the  depot,  of  which  phuv  1  will  speak  later. 
The   house   and  promises  nrw   in  a  cU^aidy   condition,  the  yard 
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loping    towards    the    lake    with  a    ventUatod    cess-pool,   some 
nty-five   feet  distant   from   tlie   house.     There  are   but   two  , 
urea,  both  for  slops,  in  the  house,  and  both  trapped,  though  f 
ther  insecurely,  by  so-called  bell  traps.     Two  privies,  one  of  J 
lem  having  a  dry  earth  arrangement,  are  in  the  yard,  and  neither  1 
fcproperly  cleaned,  thou{;h  in  no  worse  condition  than  most  se 
rThe  housp-s  chiefly  affected  by  dysentery  are  at  the  north  end 
[  the  village.     No  noteworthy  insanitary  condition  was   found 
hoiit  them.     It  is  worthy  of  remark  in  this  connection  that 

ilar  outbreaks  have  been  reported  from  other  parts  of  the  State.  . 
|.  At  the  hotel  where  two  or  three  cases  of  typhoid  fever  occurred  "1 
tet  year,  the  Crosby-Side,  on  the  eastern  side  of  the  lake,  and  1 
mote  from  the  village,  the  sewage,  which  includes  water-closet  i 
(charge,  is  received  into  a  cess-pool  made  tight  by  two  courses! 
I  brick  laid  in  cement.     By  means   of   a  steam  pump  this 
bptied  several  times  a  day  into  another  cess-pool,  perhaps  1,000  0 
t  or  more  away  from  the  hotel,  this  cess-pool  being  simply  a 
ig,  covered  ditch,  from  which  the  contents  leach  rapidly  into  1 
B  soil.     It  is  quite  remote  from  any  dwelling ;  the  surface  about  | 
plB  well  covered  with  rapidly  growing  vegetation,  and  it  seems  the  1 
;  considered  attempt  at  sewage  disposal  here.     It  would  b©  J 
liter  if  instead  of  this  terminal  cess-pool  the  sewage  wera  dia- 
led of  by  surface  irrigation.     The  waste  drain  from  the  housa  i 
I  ventilated  by  means  of   a  chimney  flue,  an  error  to  which  I  j 
[ed  attention  and  which  should  be  remedied.     The  house  is  j 
pplied  with  water,  jjartly  from   the   lake  and   partly  from  a  ] 
Whilst  no  sewage  appears  to  enter  the  lake  here,  it  ia  ] 
KqneBtion  whether  the  water  is  pure  enough  for  potable  use ;  light  1 
Igbt  be  thrown  on  this  by  a  chemical  analysis.     Perhaps,  too, 
)  spring  is  not  as  remote  from  the  chance  of  being  reached  ■, 
by  leakage  from  drains  as  would  be  desirable,  and  although  thisJ 
is  not  probable  it  would  be  much  better  it  a  water  supply  were  ' 
secured,  as  it  no  doubt  easily  could  be,  from  springs  higher  up  oqJ 
the   hills   and   far    from    all   possible   source    of   coutamination, , 
Tlie  house  is  on  well  elevated  ground,  about  100  feet  from  the  j 
lake,  and  its  sanitary  condition  is  in  the  main  good.      It  is  said  'I 
that  the  first  case  of  fever  last  year  was  an  imported  one  and  I 
possibly  the  others  were  secondary  to  it.     The  hotel  is  reported  • 
to  have  had  a  clear  health  history  prior  to  last  year  and  to  be  free   , 
Arom  sickness  this  year. 
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My  attention  was  called  to  the  condition  about  the  railroad 
depot  This  is  upon  a  wharf  of  open  piles  which  extends  beyond 
it  into  the  lake.  It  is  provided  with  hopper  closets,  which  empty 
into  a  cess-pool  seventy-five  or  100  feet  distant  and  not  far  from 
the  edge  of  the  lake.  The  wharf  is  the  stopping  place  for  the 
steamers,  which  carry  several  hundred  passengers  every  day  up 
the  lake.  One  of  them  remains  here  for  the  night  and  the  water, 
which  is  quite  shallow,  receives  the  waste  from  them  as  well  as 
the  sweepings  from  the  depot,  as  is  apparent  from  collections  of 
waste  matter  on  the  bottom  and  about  the  piles,  and  some  aquatic 
vegetatioD.  An  ill  odor  is  said  to  arise  here  sometimes.  This 
will  probably  be  remedied  if  the  deposit  of  waste  matter  of  all 
kinds  in  the  water  at  this  point  and  especially  from  the  steamers 
is  stopped.     This  should  be  done. 

You  will  observe  that  I  have  not  found  evidence  that  Lake 
George  has  been  unhealthy,  nor  that,  except  in  a  few  minor 
points  —  to  which  I  called  the  attention  of  the  local  health 
authorities  —  the  sanitary  condition  is  to  be  very  seriously 
criticised  or  calling  for  urgent  and  immediate  reform. 

As  to  the  cess-pool,  it  is  condemned  by  all  who  have  to  say 
about  sanitary  matters  as  an  evil  to  be  put  up  with  only  when  no 
other  way  of  disposal  of  sewage  can  be  found.  The  leaching  cess- 
pool is  especially  prohibited.  One  that  is  water-tight  may  serve 
a  purpose,  often  necessary,  of  being  a  temporary  receptacle  for 
sewage  which  can  be  from  time  to  time  removed  from  it  to  a 
place  of  final  disposal.  If,  however,  it  is  not  water-tight,  the  con- 
tents leaching  into  the  soil  at  a  point  too  deep  for  the  roots  of 
most  growing  plants  to  reach  and  appropriate  it,  in  the  course  of 
time  defile  it.  Its  contents  percolate  into  the  surrounding  soil 
and  into  wells  and  cellars  if  such  there  be  sufficiently  near. 

The  method  of  sewage  disposal  is  the  chief  thing  to  condemn 
here.  I  do  not  think  that  any  place  could  present  conditions 
more  favorable  to  their  safe  use  than  here ;  the  soil  is  extremely 
porous  to  an  unknown  depth  so  that  the  fiuid  material  can  soak 
downwards  for  a  long  time  without  coming  to  the  surface;  the 
population  is  so  sparse  that  they  can  be  put  far  away  from  the 
dwelling;  most  of  them  are  used  only  two  months  in  the  year, 
and  there  are  no  wells  into  which  they  can  percolate.  As  I  have 
said,  some  are  much  too  near  the  house,  but  if  100  feet  or  more 
rom  any  dwelling,  at  a  level  below  the  cellar  and  used  for  only  a 


^Hifft  time  each  year,  I  dare  any  there  might  be  no  trmible  from 

^nem  for  a  cnoBiderable  time. 

It  wniild  be  a  great  deal  better,  however,  if  some  lees  rudi-  '' 
meDtary  way  of  diapoaiiiK  of  sewage  were  devised.  InBtend  of  . 
pnttiog  it  out  of  sigiit  UDdertp-oiiod  where  it  can  chuu(;e  but  very 
■lowly  back  into  the  harmless  inorganic  matter  which  is  its  final 
destination,  it  would  be  better  to  effect  this  speedily,  and  so  dis- 
pose  of  it  at  once,  either  by  intermittent  downward  filtration,  by 
meana  of  which  it  is  brought  to  the  roots  of  growing  plants  and 
8o  ftppropriated,  or  by  chemical  precipitation.  The  latter  method 
of  sewage  disposal  is  working  with  satisfactory  results  at  several 
places  now  and  is  probably  the  best  plan  for  places  like  this. 
The  sewage  is  carried  by  means  of  a  sewer,  which  need  not  be  a 
Urge  one,  to  a  tank  where  it  can  be  treated  and  disposed  of  in  a 
harmless  way.  Aa  a  health  resort,  the  prosperity  of  which 
depends  much  upon  its  being  beyond  criticism  in  sanitary  afTnirs, 
Dothing  should  be  omitted  that  will  help  it  in  this  respect.  Aa 
long  as  cess-pools  remain  it  should  be  seen  to  that  they  are 
remote  from  all  dwellings  and  they  bhonld  be  frequently  cleaned. 
As  to  priwes,  if  some  general  system  of  sewage  disposal  is 
adopted  they  can  thus  be  entirely  dune  away  with.  Lacking  thia, 
•ome  material  improvements  in  them  should  be  made.  Leaching 
pita,  excavated  into  the  earth  should  be  entirely  done  away  with, 
those  existing  now  being  cleaned  out  and  filled  up  with  fresh 
eikrth.  In  their  place  a  water-tight  receptacle  should  be  placed 
which  can  bo  readily  removed  and  emptied.  The  dry-earth  clnset, 
t  jntellij^ently  used,  is  one  of  the  best  substitutes.  The  trouble 
At  it  generally  is  not  intellifiently  used.  To  be  effective  it  is 
lary  that  enough  perfectly  dry  earth  or  coal  ashes  be  used 
f  day  to  completely  absorb  all  fluids  and  gases  and  render 
)  place  odorlesa  This  can  be  done,  but  my  observation  is  that 
it  frequently  is  not.     The  so-called  pail  system  at  least  fot  the 

I  •smnier  months,  ofl'ers  the  best  means  of  safe  disposal,  of  this 
form  of  waste,  galvanized  iron  pails  or  tight  wooden  receptacles 

I  being  used  and  regularly  removed  and  emptied  once  a  week  or 

I  iortnight. 

With    its  excellent   natural   advantages    no   place    should  be 

I  kealthier,  and  even  with  the  neutralization  to  these  to  some  degree 

I  ineideiit  to  the  accumulation  of  a  considerable  number  of  people 

Ikere,  especially  with  reasonable  attempts  to  remedy  them  such  as 
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have  been  indicated,  there  is  no  good  ground  for  regarding  it  as 
other  than  what  it  purports  to  be,  a  health  resort. 

There  are  faulty  details  as  I  have  noted  that  ought  to  be 
remedied.  The  present  method  of  waste  disposal,  as  long  as 
continued,  ought  to  be  made  as  free  as  possible  from  incident 
evils.  More  scientific  methods  ought  to  be  planned  and  adopted. 
The  water  supply  had  better  all  be  taken,  as  most  is,  from  far  up 
on  the  hills  where  nothing  can  render  it  impure.  The  lake  should 
be  preserved  in  its  natural  purity.  While  there  are  few  places 
under  the  sanitary  supervision  of  the  State  Board  of  Health 
freer  from  criticisms,  even  as  things  now  exist,  still  I  make  these 
suggestions,  not  only  because  the  place  is  one  whose  prosperity 
depends  on  its  healthfulness,  but  also  because,  in  any  case,  it 
seems  highly  desirable  that  they  be  soon  carried  out. 

Respectfully  yours. 

F.  C.  CURTIS. 


Jjiilce    ^\e 
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^Report  on  Sanitary  Inspection  of  Cohoes.^ 


By  Chables  C.  Buown,  C,  E, 


Ukion  Colleoe,  i 

ScHENECTADr,  N.  Y.,  Jane  i.  1889.  \ 
¥18  Balch,  M.  D.,  Secretary  State  Board  of  Healih,  Albany,  N.Y.t-^ 
Dear  Sir. —  On  May  thirtieth  I  viaited  Cohoes  in  acoordancf 
witii  your  letter  of  May  twenty-eighth.     I  was  request-eel  by  t 
I  officials  of  the  local  board  of  health  to  inspect  and  report  apcn 
Vfour  nuisances  at  the  places  marked  A,  B,  C  and  I)  on  the  aocon) 
L-panying  map  of  a  part  of  the  city. 

-  We  have  here  a  deep  ravine  with  several  branches  at  t 
kl>ottom  of  which  flow  the  brooks  indicated  on  the  map.     Up  o 
t-of  these  the  railroad  runs.     All  the  streets  indicated  upon  the  majt 
l.are  laid  out  aiid  built  upon  except  those  shown  by  dotted  lines^l 
1  JUl  the  houses  on  the  streets  north  of  a  line  passing  approximate 
r  alon^r  Columbia  street,  Bowery  and  Johnston  avenue,  and  wesbo 
k  line  along  the  railroad,  drain  into  tbetie  ravines.     There  is  4 
Irliewer  in  Johnston  avenue  into  which  honses  on  that  street  drai 
jSliere  are  a  few  houses  on  the  east  side  of  the  railroad  whi 
E^ain  over  the  surface  or  through  a  line  of  pipe  into  the  ravia 
K^flid  water-courses  in  the  ravines  are  open  above  Johnston  aventii 
slow  that  avenue  the  water-course  is  covered  and  forma  a  sewflj 
mifA  old   fashioned   and   uuscientilic   construction,    which    folloK 

■  ^proximately  the  dotted  line  on  the  map  and  empties  into  on 
lol  Uj9  ditches  of  the  Cnhoc»  Water  Company  on  the  south  side  c 
r'Oatario  street  near  Olmstead  street.     Thence  it  runs  in  this  dito 

■  .under  buildings  and  streets  to  the  Mohawk  river.  The  amoai 
T.^rf  water  flowing  iu  the  ra\'iue  is  in  ordinary  seasons  very  sma] 

1  its  flow  is  much  obstructed  by  vegetation  and  by  rubbish, 
rge  amount  of  bouse  drainage  and  drainage  from  privies  a 
rater-closeta  is  emptied  upon  the  sloping  sides  of  the  ravine  or  I; 
us  of  pipes,  into  the  water-conrse.     As  a  cousefgue 
nter  portion  of  the  ravine  is  a  great  nuisance  to  sight  and  sma] 
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daring  ti  large  portion  of  the  year,  and  is  a  mouace  to  the  he^U 
of  the  neighborhood  wjiich  is  becoming  more  and  more  nearly 
unbearable  as  the  number  of  houses  draining  into  the  ravines 
increaseH  and  the  tlow  is  restricted  by  filliuj^  in.  It  would  have 
become  much  worso  than  it  now  is,  if  heavy  rains  did  not  flush 
out  the  bottom  at  intervals.  To  add  to  the  nuisance  in  the  neigh- 
borhood of  Johnston  avenue,  the  upper  end  of  the  sewer  beginning 
at  that  point,  is  open  and  the  gases  generated  in  the  sewer  there 
escape.  The  amount  of  these  gases  must  be  verj'  large  at  ordinary 
seasons  in  comparison  with  the  amount  of  sewage,  for,  so  far  as  I 
inspected  the  sewer,  its  bottom  is  flat,  of  planks  not  laid  close 
together  nor  so  as  to  give  a  uniform  slope.  In  times  of  ordinary 
flow,  the  solid  matters  are  deposited  to  ferment  and  decay.  This 
sewer  receives  the  Johnston  avenue  sewer.  It  ia  evidently  the 
intention  to  fill  up  to  a  higher  level  the  ravines  and  to  build  upon 
the  street  lines  indicated  by  dotted  lines  on  the  map. 

There  is  no  doubt  but  that  the  nuisance  should  be  abated  for 
the  benefit  of  the  health  of  the  neighborhood  and  on  account  of  the 
obnoxious  odors.  Under  the  existing  circumstances,  probably 
the  best  method  of  abating  it  will  be  by  continuing  the  "ravine 
Bewer  "  up  the  bottom  of  the  principal  ravine  to  a  point  at  or  beyond 
the  last  street  whose  drainage  reaches  the  ravine,  t.  e.,  toapoiatuear 
the  corner  of  Bnudrais  avenue  and  Elm  street.  Branches  to  this 
sewer  can  be  laid  in  the  streets  as  they  are  filled  in  and  built  npon. 
'  This  extension  of  the  sewer  must  be  large  enough  to  carry  the 
Btorm  water  draining  into  the  ravine,  as  well  aa  the  sewage.  It 
should  not  have  a  Hat  bottom  like  the  portion  already  built  but 
should  be  less  in  diameter  near  the  bottom  than  anywhere  else, 
so  that  the  dry  weather  How  can  be  concentrated  into  a  flowing 
stream  and  so  prevent  the  deposit  of  the  solids  in  the  sewage  as 
much  as  possible.  Proper  arrangements  for  ventilation  without 
causing  nuisance  should  be  made.  This  will  be  difGcult  so  long  as 
the  bottom  of  the  present  aewer  is  left  in  its  present  form  and 
condition.  All  house  connections  should  therefore  be  thoroughly 
trapped  and  the  catch-basins  for  the  reception  of  surface  drainage 
should  be  trapped  where  the  escape  of  gases  would  give  rise  to 
nuisance. 

B. — This  is  an  old  ditch  which  formerly  received  the  overflow 
from  the  Cohoes  Company's  canal  near  Ontario  and  Olmstead 
streets.     Other  courses  are  now  used  so  that  this  one  usually  has 
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ittt  a  small  alream  of  water  running  through  it.     On  the  day  of 

mj  visit  a  large  volume  of  water  was  niDning  through  it  so  that  I 

i  unable  to  inspeot  it     It  was  certainly  receiving  a  good  waah- 

g  out  on  that  day,  but  this  treatment  is  said  to  be  very  infreqnent. 

Bamerous   water  closets   and   privies  empty  into   it   and  much 

irbage  and  refuse  is  thrown  into  it.     This  gives  rise  to  nuiaancfl 

ing  the  periods  between  flushings.     This  matter  was  examined 

i  reported  upon  by  Horace  Andrews,  C.  E.,  in  August,  1885,  and 

B  report  is  printed  on  v*^^  ^^^  of  the  Sixth  Annual  Report  of  the 

bate  Board  of  Health.     Hia  recommendation  for  the  treatment  of 

lie  case  is   the  best  that  could   be  suggested,   unless  a  better 

lethod  can  be  devised  in  connection  with  a  comprehensive   plan 

r  the  sewage  ot  the  city,  as  suggested  farther  on.     That  recom- 

lenilatiou  is  that  a  tight  sewer  with  properly  trapped  connections 

)  laid  in  the  bottom  of  the  ditch,  and  that  the  remaining  space 

R  completely  filled  with  clean  material. 

I  0. —  Along  the  south  side  of  Columbia  street,  near  James  streetk  ■ 

a  several  low  spots  whose  drainage  is  very  defective,  principally 

saose  the  channel  is  choked  with  vegetation  and  rubbish  or  ia 

lopped  by  fills  for  streets,  whose  culverts  have  broken  or  become 

There  is  but  little  house  drainage  here  now.     When  houses 

a  built,  the  holes  will  be  filled  and  the  present  bad  condition 

trmanently  remedied.      It  is  easy  and  cheap  to  open  up  the 

Iwnnel  and  allow  the   water  to  flow  as  long  as  the  low  spota 

Daain  unfilled,  and  this  should  be  done.     The  drainage  from 

i  into  the  open  chiinnel  should  be  prohibited,     A  sewer 

a  down  Columbia  avenue  with  which  the  house  drains  can  find  '' 

The  channel  itself  has  a  connection  with  this  se^i 

r  the  corner  of  Trull  street. 

■The  Columbia  avenue  sewer  empties  into  an  open  ditch  on  the 

tst  aide  of  the  Erie  canal,  and  rnus  therein  along  the  canal  to  a  * 

b  or  water-course  below  lock  No.   11  or  12,  and  thence  under 

CHOal  and  through   the  city  to  the  river.     Evidently  there  - 

I  opportunity  here   for   a   first-class  nuisance,  and  it  ia  quite 

rent  to  the  senses. 

liere  appears  to  be  no  fixed  system  of  sewerage  in  the  city, 

i  eewera  are  emptied  into  the  most  convenient  of  the  many 

lei-oDurses,   natural   or  artificial,  which   run  through  all  the 

mr  parts  of  the  city.     Where  there  is  always  a  large  amount  of 

r  rmming  in  such  courses  at  a  high  velocity,  some  justification 
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of  mdi  a  ooorse  may  be  foand  in  the  comparative  safety  ov 
method,  and  the  high  cost  of  lajing  ^wera  in  solid  rock.  Bat 
them  are  portions  of  the  rear  when  little  or  no  water  nms  in  these 
diannels  which  are  anrthin^  bat  smooth.  The  coverings  are  not 
tight,  indeed,  are  open  directly  into  areas  and  booses  for  the 
pnrpoee  of  receiving  drainage  and  sewage.  As  a  conseqnenoe, 
Ur^e  quantities  of  sewer  gas  are  generated,  which  give  rise  to 
efflaviam  nuisance,  and  are  a  constant  menace  to  the  public  health. 
When  the  channels  are  practicallr  abandoned  as  water-wara,  and 
receive  large  amoants  of  water  at  very  infrequent  intervals,  the 
dnration  of  the  noisance  and  the  danger  to  health  are  very  mach 
increased,  as  in  the  case  B  above.  And  when  the  sewer  is 
emptied  into  an  open  ditch  which  otherwise  receives  nothing  but 
the  sarface  water  in  times  of  rain,  the  nuisance  caused  ia  even 
greater.  It  will  probably  be  quite  difficult  to  desigu  a  good 
system  lor  the  collection  of  the  sewage,  and  rather  expensive  to 
construct  such  a  system,  owing  to  the  way  in  which  the  Cohoes 
Company's  canals  eat  ap  the  ground,  and  to  the  fact  that  most  of 
the  excavation  must  be  made  in  solid  rock  ;  but  it  can  probably 
never  be  done  more  cheaply  than  at  present,  all  things  considered, 
and  it  will  probably  be  more  economical  to  treat  the  present 
naisances  in  connection  with  such  a  general  plan  than  to  treat  them 
independently,  with  the  possibility  that  that  treatment  will  not 
work  in  with  a  general  system  when  it  is  adopted. 

D. —  Near  the  first  reservoir  of  the  water-works  on  Egbert 
street,  are  privy  vaults,  which,  it  is  claimed,  fill  up  with  water 
which  percolates  through  the  reservoir  embankment.  An  exam- 
ination of  the  locality  leads  me  to  think  that  this  may  be  so,  and 
if  it  is  true,  the  elevation  of  the  vaults  is  aueh  that  the  water  in 
the  reservoii",  when  low,  is  subject  to  pollution  by  percolation 
back  from  the  privy  vaults.  To  prevent  such  pollution  the  vaults 
shonld  be  made  water-tight,  or  much  better  since  it  is  quite 
difficult  to  make  the  vaults  water-tight  and  keep  them  so,  a  sewer 
should  be  laid  in  Egbert  street,  and  the  vaults  ordered  to  be 
thoroughly  cleaned  and  disinfected,  and  filled  with  clean  material, 
I  understand  that  only  a  short  line  of  pipe  sewer  would  be  neces- 
sary, as  there  is  already  a  sewer  in  Egbert  street  as  far  as  Jay 
street,  or  thereabouts. 

Respectfully  submitted. 

CHARLES  C.  BROWN, 

Cioil  Engtm 
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Pollution  of  Well  at  Philmont. 


Albany,  September  12, 1889. 

Dr.  Lewis  Baloh,  Secretary  State  Board  of  Health : 

Dear  Sir. —  In  the  case  of  the  alleged  pollution  of  the  well  of 
Mr.  Fowler,  of  Philmont,  from  a  neighboring  privy  pit,  satisfaction 
regarding  which  he  has  failed  to  secure  from  the  local  board  of 
health,  I  found  to-day  the  following  conditions : 

The  dwelling  of  the  complainant  and  that  of  his  neighbor  are 
on  the  maiii  street  of  the  village  and  about  sixty  feet  apart 
Between  them  is  a  rough  excavation  in  the  rock  for  a  cellar.  The 
neighbor's  house  is  higher  than  Mr.  Fowler's  and  the  ground 
surface  back  of  it  is  considerably  elevated,  consisting  of  bare 
slate  rock.  This  surface  slopes  towards  Mr.  Fowler's  house, 
across  the  vacant  lot  at  an  angle  of  about  forty  degrees,  his 
premises  being  thus  some  fifteen  or  twenty  feet  lower  than  the 
highest  part  of  neighboring  premises ;  in  fact,  this  latter  is  higher 
than  any  of  the  surrounding  house  yards. 

On  top  of  this  elevation  is  the  privy  that  is  complained  of.  It 
is  at  the  rear  end  of  the  lot,  which  is  140  feet  deep  and  is  not  less 
than  100  feet  from  Mr.  Fowler's  house.  It  has  a  capacious  pit, 
excavated  in  the  slate  rock  and  is  partly  filled,  having  evidently 
not  been  cleaned  out  for  a  considerable  time.  It  is  used  by 
twelve  or  fifteen  people.  Back  of  it  a  garbage  pit,  which  has, 
However,  been  cleaned  up  recently  and  replaced  by  a  tight 
Hogshead. 

The  well,  which  it  is  claimed  is  defiled  by  this  privy,  is  in  the 
cellar  of  Mr.  Fowler's  house.  It  is  not  inclosed  and  is  partly 
imder  one  wall  of  the  house.  The  water  in  it  rises  to  pretty  near 
the  surface.  The  well  has  not  been  used  for  years,  as  its  water 
baa  been  offensive  to  taste  and  smell,  the  o^wiiibT  Vwrvi^i^  ^\io>Si^^x 
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well,  concerning  which  he  makes  no .  complaint,  situated  a^^^| 
back  of  his  house.  ^^^| 

I  hare  drawn  a  hasty  diagram  of  these  and  adjoining  premises, 
which  will  a.<3siBt  in  locating  various  points.  It  will  be  seen  that 
the  privy  in  question  is  about  equally  distant  from  the  wells  of 
these  two  neighbors.  It  is  about  seventy*five  feet  from  the  well 
on  premises  to  the  rear,  and  about  100  from  one  in  the  street 
south  of  it,  which  latter  is  nsed  by  the  employes  of  an  adjacent 
factory.  It  ha.s  thus  at  least  five  wells  in  a  radius  of  about  100 
feet;  it  is  also  considerably  elevated  above  them  all.  The  water 
of  all  is  said  to  be  perfectly  good,  except  the  one  in  question.  It 
is  also  noteworthy  that  there  are  two  privies,  one  of  them  Mr. 
Fowler's,  which  are  nearer  the  spoiled  well  tlian  the  one  com- 
plained of  is.  At  the  same  time  it  is  worthy  of  note  thai  Mr. 
Fowler  has  a  slop-sink  back  of  his  house  couductiug  to  a  tile 
drain,  which  passes,  in  its  course  to  an  outlet,  within  ten  feet  of 
the  well  he  now  uses  and  perhaps  twenty-five  from  the  other. 
^  The  privy  in  question  is  located,  as  I  have  said,  on  bare  slate 
rock  of  compact  structure,  into  which  its  pit  is  excavated.  Aa 
yon  know,  the  layers  ot  this  rock  lie  at  all  inclinations,  from  per- 
pendicular to  horizontal.  In  this  case  their  dip  is  nearly 
perpendicular.  The  course  or  direction  in  which  these  layers  lie 
is  nearly  east  and  west.  I  have  attempted  to  show  this  by  the 
parallel  lines  on  the  diagram.  It  will  be  seen  that  the  course  is 
not  such  as  would  allow  of  fluids  percolating  between  the  layers 
to  flow  toward  either  well  shown  in  the  sketch,  but  rather 
such  as  would  lead  to  the  rear  part  ot  Mr.  Fowler'a  yard, 
if  such  percolation  took  place.  At  least  this  is  what  appears 
from  an  inspection  of  the  surface.  Mr.  Fowler,  however,  asaerts 
that  there  is  a  seam  in  the  rock  that  makes  a  direct  channel  from 
the  privy  vault  to  his  well ;  that  it  pursues  such  a  course,  in  a 
northerly  direction,  as  to  catch  any  soakage  from  the  yard  of  his 
neighbor  and  then  turns  under  his  house  and  to  his  well.  Possi- 
bly this  is  the  case,  but  I  see  no  way  to  remove  it  from  the  field 
of  conjecture  except  to  trace  it  up  by  a  complete  excavation  along 
its  supposed  course.  I  saw  nothing  on  the  surface  to  indicate  its 
existence.  Its  supposed  locality  is  indicated  upou  a  map  of  the 
premises  sent  to  the  office  some  time  since  by  Mr.  Fowler. 

Such  are  the  principal  points  found  on  an  inspection  of  the 
locality.      As  to  any  clinical  evidence  bearing  on  the  case,  Mr. 
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r  aays  be  bas  been  in  ill  liealtli  for  about  aix  years,  < 
tout  the  time  the  well  became  bjd.  No  one  else  of  hU  family 
lein  to  have  been  affected  and  whatever  bearing  the  well  may 
^Te  had  as  a  cause  of  ill  health,  at  first,  it  is  not  likely  to  have 
mtintied  such  disturbance  aiuoe,  inasmuch  as  the  water  has  not 

1  used  tor  years. 
In  order  to  £nd  out  the  character  of  the  water  X  have  had  a 
mple  of  it  sent,  as  also  one  from  Mr.  Fowler's  other  well,  and 
ley  have  been  analyzed  by  Dr.  Willis  G.  Tucker,  State  analyst, 
Wbo  wrote  to  me  the  following  regarding  tliem  : 

Albany,  Septimber  20,  1889. 
■,  F.  C.  Cdbtib,  State  Board  of  Health,  Alhany : 

Dear  Doctor. —  The  two  well-waters  you  sent   me  Sep- 
r  foui'teenth,  both  show  signs  of  pollution,  the  one  from  the 
'  (dark  bottle)    being   decidedly    the   worse.     No.    1  (white  \ 
a  George  Fowler's  well  in  yard,  contains,  of  chlorine  \ 
I  per  100.000;   traces  of   nitrites  and  nitrates   more  largely. 
1   ammonia,    comparatively   low   (about  0,0050   per  100,000). 
<  impurities   in  the  water  have  beeu    largely   oxidized   and 
Mtroyed,  but  it  is  scarcely  to  be  recommended  on  that  acoonnL 
►.  2  (dark  bottle),  "from  well  in  George  Fowler's  cellar,"  con- 
i  of  chlorine   7.90   per   100.000;    nitrites   are   quite   largely 
lent   and   the   free  ammonia   amounts   to   about   0.0800    per 
I  which  is  very  high.     The  pollution  is  decided,  unques- 
lable,  and  would  seem   to  be  recent,  and  the  water  is  to  be 
idemned  as  unfit,  totally,  for  drinking  purposes. 

Tours  truly. 

W.  G.  TUOKEa 

—The   amount   of    water  supplied    did    not  admit   of  a  more 
ttuated.  examf nation,  still,  I  deem  this  aufflolent. 

W.  0.  T. 

i  ia  aeen  that  the  water  of  the  well  in  question  is  unfit  for  use. 
tetter  the  privy  charged  with  polluting  it  is  really  the  cause 
{^'whether  it  is  due  to  other  of  the  vatdts  or  drains  about  it  I 
t  certainty  say. 
B  to  my  recommendation  in  the  case,  I  would  suggest  that  if 
B  even  a  remote  possibility  of  the  defilement  of  a  well  by  & 
r,  the  benefit  of  the  doubt  should  be  given  to  the  well.  It  would 
»t,  therefore,  to  clean  nut  and  fill  up  this  pit  and  substitute 
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for  it  a  water-tight  receptacle  which  can  be  emptied  at  frequent 
intervals,  its  contents  being  deodorizd  by  absorbents,  such  as  dry 
earth  or  coal  ashes.  As  a  matter  of  fact,  no  privy  pits  should  be 
allowed  in  a  village,  especially  when  their  proximity  to  a  well  is  a 
necessity.  This  one  in  question  occupies  an  elevated  place,  on 
rock  liable  to  seams  leading  to  a  considerable  distance,  and  it 
can  not  be  affirmed  that  under  such  circumstances  the  fluid  con- 
tents of  its  excavated  receptacle  are  certain  not  to  percolate  to 
some  remote  point  All  other  vaults  mentioned  in  this  report, 
which  are  in  equal  proximity  to  the  wells,  should  be  treated  in 
the  same  way.  I  have  little  doubt  that  all  the  wells  are  to  some 
degree  contaminated  by  them.  The  yard  well  of  *Mr.  Fowler, 
mentioned  in  the  report,  very  probably  receives  sewage  from  the 
drain  running  near  it,  which  should  either  be  removed  or  the  tile 
pipe  replaced  by  iron  pipe  with  leaded  joints.  As  to  the  well, 
concerning  which  this  report  is  made,  it  appears  to  be'superfluous 
and  is  surely  unfit  for  use,  and  had  better,  therefore,  be  filled  up 
and  done  away  with. 

Respectfully  yours. 

F.  C.  CURTia 


REPORT 

/est  Albany  Car   Shops  of  New  York 
Central  Railroad. 


AuiANY,  October  8,  1889. 

Charles  M.  Bissell,  Esq.,  Superintendent  of  the  New  Torli^ 
Central  and  Iludion  River  BaUroad: 
\  Deab  Sie. — T  inclose  a  copy  of  Professor  Brown's  report  to  mt^ 
1  his  iospection  of  the  shops  aod  yards  at  West  Albany,  ana 
plTite  your  atttintioD  to  the  recommeuilations  made  therein. 

Ab  far  as  I  could  learn  there  have  been  in  the  past  month  aiu 
p  half  about  300  to  400  cases  of  a  fever,  called  by  the  attendii^ 
liysicians  "  typho-malarial,"  among  the  operatives  and  employ^ 
E  the  railroad  at  West  Albany. 
I  Careful  investigation  of  the  disease  gives  the  conclusion  tfal 
iro  poisons  were  active  in  cauain(;;  the  outbreak — poisoned  v 
ind  poisoned  air  from  sewer  gas.     Some  of  the  cases  wei 
a  typhoid,  but  the  majority  were  of  such  a  nature  as  could  no( 
9  definitely  classed  except  in  so  far  as  impure  air  brings  aboafl 
1st  such  disturbance  of  the  system  as  was  noted  in  these  cases,-) 
1  all,  twenty-three  to  twenty-sis  deaths  are  reported. 
The  report  of  Mr.  Brown  justifies  the  conclusions  regarding  thel 
nature  of  the  eicknesa.     The  ground,  originally  a  swamp,  is  no! 
properly  drained,  and  the  season  being  unusually  rainy,  no  ehanoA] 
was  given  the  leakage  from  drains  and  sewera  or  from  privy  vaultAl 
to  be  absorbed  by  the  soil,  it  being  saturated  with  moisture,  and* 
consequently   the    full   force   of   the   sewer   gas  wiis  discharged^ 
wherever  openings  could  be  found  for  it,  ('.  e.,  wherever  untrappt 


drains  or  pipes  esisted,   or  wliere   ^ouud   passages  led  to  ^^M 
ear  face.  ^H 

To  the  saturation  of  the  ground  must  be  attributed  tU«  rea^^f 
why  a  similar  outbreak  did  not  take  place  in  former  seasons,     ^H 

It  is  recommended  that :  "' 

First.  Subsoil  drainage  be  attended  to  all  over  the  yard,  bat 
especially  around  the  Hhops. 

Second.  That  the  drains  be  put  in  order,  the  euggestions  of  Mr. 
Brown  be  carried  out,  and  that  proper  traps  be  placed  wherever 
any  connection  is  had  with  the  sewer. 

Third.  That  the  drJnkiug  water  furnished  from  wells  being  at  all 
times  of  doubtful  purity,  proper  filters  be  placed  iu  the  yard,  and 
the  men  required  to  use  the  city  water.  It  is  suggested  that  all 
the  water  furnished  to  the  shops  or  to  the  yard  in  general  could 
first  be  passed  through  such  a  filter  as  the  "Blessing"  or  the 
"Hyatt"  and  then  distributed  wherever  needed-  Iu  this  way  the 
water  drawn  from  any  penstock  would  be  fit  for  use. 

Fourth.  That  the  main  sewer  be  carried  out  as  a  covered  sewer 
in  the  lower  part  of  the  yard.  The  standing  of  care  loaded  with 
dressed  meat  opposite  this  open  sewer  ditch  iu  summer,  is  a 
matter  of  questionable  procedure.  The  chance  of  disease  germs 
being  carried  by  the  air  to  the  meat  in  these  cars  should  not  be 
giveD.  Therefore,  for  that  reason  and  others  the  open  sewer 
ditoh  should  be  closed. 

It  ia  further  suggested  that  work  be  immediately  begun  to 
better  the  sanitary  condition  of  the  shops  and  yards.  It  is  fur- 
ther stated  that  this  letter  is  but  suggestive  and  advisory.  It  is 
not  ordered  or  directed  by  this  hoard  that  the  railroad  authorities 
oarrj  out  the  suggestions  made.  The  fact  that  men  employed  by 
the  road  are  made  ill,  and  many  have  died  by  reason  of  the 
insanitary  condition  of  the  shops  and  grounds  where  they  are 
compelled  to  work,  is  considered  sufficient  notice  for  the  road 
authorities  to  remedy  the  matter. 

Very  respectfully,  your  obedient  servant. 

LEWIS  BALOH, 
Becrel, 
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Union  College,  1 

Schenectady,  N.  Y.,  October  7, 1889.  f 

WIB  Baloh,  M.  D.,  Seci-ttary  Stale  Board  of  Health ; 

<  Deab  Sib.  —  On  September  twenty-sistb  I  ^-isited  the  cur  shops 

f  the  New  York  Central  and  Hudson  Kiver  railroad,  at  West 

dbany.   in   company  with    Dr.  F.  C.  Curtis  and   Health  Officer 

O'Brien,  and  again  ou  October  fourth  in  company  with  yourselt 

i  found  the  following  uusanitarj-  conditions,  and  would  present 

ftccompanying    recommendations     for    their    improvement. 

ile  I  can  not  say,  with  our  present  knowledge  of  the  circum- 

iOceB,   that  the  course  recommended  will   absolutely   prevent 

rther  outbreaks  similar  to  that  now  in  progress,  I  believe  that 

J  thorough  application  of  the  principles  on  which  the   recom- 

pendations  are  based  will  improve  the  sanitary  condition  of  the  ■ 

I,  and  have  a  bdno6cial  effect  sufficient  to  justify  the  expendi- 


\  L  Drainage. —  The  shops  are  said  to  be  built  on  an  old  marsh 

liiob  has  been  filled  in,  with  no  special  attention  paid  to  a 

Uoval   of  the    ground   water.     Should   this   ground   water  lie 

bitually  within  say  two  feet  of  the  surface,  its  effect  at  times 

a  the  health  of  the  operatives  in  buildings  above  would  pro- 

ifcly  be  bad,  especially  in  the  neif^hborhood  of  sewer  channels 

i  the  condition  stated  below.     Our  inspection  failed  to  find  sur- 

B  indications  of  the  swampy  nature  of  the  subsoil,  except  near 

a  upper  end  of  the  shop  grounds.     They  are  here  quite  marked. 

ht  one  of  the  buildings  was  spoken  of  as  being  damp  by  the 

>erintendent.     The   condition  of  the   atmosphere   at   the  time 

visits  precluded  a  personal  determination  in   any  case. 

I  thorough   draining   of    all   parts  of    the    grounds    found    on 

mination  to  lie  habitually  wet  within  two  or  three  feet  of  the 

e  should  be  accomplished  and  can  be,  cheaply,  by  the  use  of 

^onltural  drain  tile  where  the  passages  of  heavy  weights  over 

1  are  so  regulated  as  not  to  endanger  the  tile  from  crushing- 

B  BQrface  drainage  is  in  many  eases  poor,  especially  where  the 

{  water  falls  directly  to  the  ground.     Apparently  this  is  in  gen- 

1  due  to  neglect  to  keep  the  drainage  channels  clear.    It  should 

feflarefally  attended  to,  especially  in  portions  of  the  grounds  not 

ibed  by  the  subsoil  drains.     The  subsoil  drains  must  not  be   i 

Luected  with  the  sewers,  unless  by  means  of  catch  basins  and 
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deep  seal  traps,  protected  so  as  to  prevent  evaporation  as  mncli 
as  possible,  and  so  arranged  as  to  admit  of  thorougli  iQepectioo. 

3.  Sewerage. — The  discharge  from  water-closets,  the  roof  drain- 
age from  several  shops  and  the  surface  drainage  from  a  portion  of 
the  groands  are  carried  off  by  a  main  and  a  branch  sewer.  Some 
roof  and  surface  drainage  is  said  to  be  carried  off  in  another  direc- 
tion with  no  sewerage.  The  main  sewer  is  built  of  brick,  extends 
from  a  point  near  the  main  chimney  to  a  point  in  the  freight 
yards  north  of  the  shops,  and  runs  thence  east  along  the  tracks  to 
a  point  near  the  Armour  Icing  Station,  where  it  discharges  into 
an  open  ditch.  The  branch  sewer  appears  to  be  a  wooden  box,  at 
least  towards  its  upper  end.  That  the  sewer  where  built  of  brick 
is  anything  but  tight  is  shown  by  the  evidence  obtained,  that  it  is 
necessary  to  pump  out  the  pits  of  the  fiy-wheels  at  intervals, 
and  that  much  odor  of  sewage  is  found  at  times  in  these  places. 
The  former  fact  is  also  evidence  of  the  presence  of  water  in 
the  soil  near  the  surface.  The  wooden  bos  of  the  branch 
sewer  is  certainly  not  tight.  Such  leaks  of  sewage  would  be 
dangerous  in  any  soil,  but  are  especially  so  when  the  subsoil 
water  is  confined  and  near  the  surface,  as  is  the  case  in  part 
here,  since  the  pollution  by  the  soluble  organic  matter  is  thus 
more  rapidly  disseminated  and  has  leas  opportunity  for  oxida- 
tion and  purification.  The  sewers  should  be  thoroughly 
inspected  and  made  tight  —  relaid  if  necessary —  and  any  wooden 
lines  should  be  replaced  by  brick  or,  preferably,  vitrified  salt- 
glazed  pipe  laid  with  cement.  I  found  but  one  trap  (on  the 
office  water-closot)  on  the  branches  of  the  sewer.  Thnre  are 
connections  with  the  sewer  in  several  Vtuildings,  notably  the 
freight  shop  and  the  machine  shop,  by  which  waste  water  from 
the  sinks  or  taps  is  discharged.  In  the  freight  shop  some  of 
these  waste  pipes  run  into  the  leaders  from  the  roofs,  neither 
having  traps.  These  leaders  are  within  the  building,  and  above 
the  height  of  sis  or  eight  feet  are  of  light  material  and  are  liable 
to  leakage  of  gas.  In  the  machine  shop  there  is  an  opening 
between  two  stands  of  boilers  for  the  reception  of  waste  water 
connecting  with  the  sewer  without  trap.  At  this  shop  the  rain- 
water leaders  noticed  were  outside  but  were  of  light  materiaL 
All  these  untrapped  connections  serve  as  ventilators  to  the  sewer 
and,  notwithstanding  the  frequent  openings  to  the  surface  along 
the   sewer,   are    the   natural  course  of  the  sewer  air,  owing  to 
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r  being    higher    and,   especially   ia    winter,   to   the   greater 

mth  of  the  buildings.     This  latter  ia  true  at  all  times  of  the 

g  spoken  of  in  the  machine  Bhop.     Other  shops  may  have 

lar  faulty  constructions,  but  the   proportion   of  men  out  in 

two  shops  during  the  four   days  preceding  our  Brst  visit 

much   greater   than   in   any   other  of   the   car   shops.     All 

mnections  with  the  sewers  should  be  effectually  trapped  in  such 

iBoner  as  to  prevent  entrance  of  the  gases  into  the  buildings,  and 

i  ventilators  should  be  carried  three  or  four  feet  above  the  root 

I  stated  above,  the  surface  drainage  should  be  carefully  taken 

B  of  and  channels  to  openings  into  the  sewer  shoald  be  pro- 

ided  and  be  kept  clear.     An  old  privy  at  the  south  side  of  the 

ounds  near   the    paint   shop  has   been   removed  and   the   pit 

ivered  since  our  first  visit     The   pit  should  have  been  cleaned 

t  before  covering.     The  building  was  moved  a  few  feet  and  set 

rer  a  hole  dug  in  the  ground  until  clay  was  reached  (tour  or  five 

>  connection  being  made  with  any  sewer.     This   hole  is 

lite  close  to  a  water  channel  now  discharging,  I  undfirstand,  into 

a  of  the  city  reservoirs.     For  this  reason,  but  also  on  account 

E  the  nuisance  to  which  it  will  eventually  give  rise,  this  pro- 

dure  should  be  stopped  and  the  use  of  the  privy  prohibited,  or 

t  should  be  made  water-tight  and  a  connection  of  the  proper 

mre  with  the  sewer  be  required.     The  ditch   into  which  the 

1  sewer  empties  is  evidently  quite  a  nuisance  and  a  danger  to 

The  sewer  should  be  continued  down  until  it  makes  s 

motion  with  the  city  works  below. 

Water  eupply. — The  shops  are  supplied  with  water  by  pipes, 

iioh  draw  partly  from  the  city  water  supply  and  partly  from  a 

lei^oir  belonging  to  the  company.      I   know   nothing   of  the 

rity  of  the  supply  from  this  latter  sonrce.     It  should  be  inves- 

l  if  its  condition  is  not  already  sufficiently  known  to  yoo. 

amer  the  men  prefer  to  use  water  from  wells.     Two  have 

1  BO  used.     One  has  been  closed  by  yonr  orders,  I  believe,  as 

ifltigation  of  its  quality  showed  it  to  be  in  bad  condition.     The 

ler  is  at  a  house  on  the  north  side  of  the  yards  —  Mr.  Cherry's. 

s  privy  vault  is  not  more  thau  forty  feet  from  the  well  and  is  in 

fery  filthy  condition.     From   the   statements   of  Mr.  Cherry  I 

Eerred  that  the  vault  went  down  to  a  stratum  of  clay  and  that 

i  well  drew  its  supply  from  a  vein  of  water  below  this  stratum. 

B  quite  possible  that  the  well  is  not  polluted  by  the  vault,  as 
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the  drainage  above  the  clay  seems  to  be  from  the  well  towards  the 

vault,  and  this  idea  is  sustained  by  the  statement  made  that  in 

the  shops  whose  operatives  use  this  water  there  are  no  cases 

of  the  prevailing  diseases.    The  vault  is,  however,  a  constant 

menace  to  the  purity  of  the  well  water,  should  be  removed  to  a 

greater  distance,  down  hill,  made  water-tight  and  cleaned  out  at 

frequent  intervals.    The  same  would  apply  to  other  wells  and 

privies  in  the  immediate  neighborhood,   which  are   in  similar 

condition. 

Respectfully  submitted.  , 

CHARLES  C.  BROWN, 

Civil  Engineer, 


Report  on  Hudson  River. 


Charles  C.  Brown,  0.  E. 


Union  College,  i 

ScHBjracTATT,  N.  T.,  January  31,  1890. ) 

I  Balch,  M.  D.,  Secretary  Stale  Board  of  Health,  AWtiny,  N.  T. : 
>KAJ(  Sir. —  I  have  the  following  report  to  make  of  our  work 
far  on  the  inspection  of  the  Hudson  river  and  ltd  tribatariea. 
report  is  necessarily  but  a  preliminary  report,  as  the  time  at 
[disposal  during  the  season  was  too  limited  to  make  more  than 
inning,  and  the  magnitade  of  the  work  is  swch  that  it  can  not 
satisfactorily  treated  in  the  short  space  of  one  field  season.  I 
hftTe  continued  the  collection  of  data  since  the  field  season  closed 
uid  am  still  at  work  on  this  Hue.  One  of  the  minor  points  for ' 
investigation  has  received  safficient  attention  to  warrant  a  detailed 
report,  which  may  be  considered  as  final.  This  is  the  inspection 
of  the  numerous  coves  cut  off,  in  whole  or  in  part,  by  the  railroad 
embankments  from  their  connection  with  the  river,  and  are  thus 
given  a  tendency,  more  or  less  prononnced,  to  deterioration  in 
condition,  giving  rise  in  many  instances  to  considerable  nuisance, 
and  in  others  promising  to  do  so  if  the  exciting  causes  are  not 
removed.  Upon  other  branches  of  the  investigation,  such  as  the 
consideration  of  the  various  uses  to  which  the  river  is  put,  such 
as  for  water  supply,  for  ice,  and  as  a  carrier  of  sewage,  I  have  a 
lar|^  mass  of  data,  but  the  amount  of  information  which  mast 
still  be  gathered  is  so  great  in  proportion  and  it  is  so  neces- 
aary  to  a  good  understanding  of  the  subject  that  the  infor- 
mation should  be  considered  as  a  whole,  that  I  have  only  ■ 
attempted  in  this  report  to  give  an  idea  of  the  ma^itude  of 
the  questions  involved  without  giving  much  of  the  detailed  infor- 
mation which  I  have  on  hand,  reser^-iug  that  portion  of  the  subject 
until  thw  information  can  be  supplemented  by  future  work,  if  the  J 
-.aiAtter  is  deemed  of  sufficient  importance  to  warrant  further  lab< 
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Bridge  37  is  near  the  tiiidille  of  the  length  of  a  pond  at  the  foot 
of  a  steep  hill,  with  a  road  running  ulong  its  aide  part  way  up  the 
slope.  The  pond  is  1,500  feet  loug  and  perhaps  250  feet  wide 
opposite  the  bridge,  has  a  culvert  of  about  fifteen  feet  span,  ia 
grown  up  with  reeds  and  intersected  by  very  narrow  chauuels. 
A  fill  of  about  two  feet  would  raise  most  of.  it  above  ordinary 
tides.     Sketch  on  Plate  IH, 

Bridge  'Sd  is  a  seven-foot  culvert,  the  outlet  for  a  small  brook 
from  the  hill,  and  high  tide  backs  up  over  a  space  about  400  by 
30  feet,  jwrhaps  two  feet  deep,  partly  grown  up  with  vegetation. 
Sketch  on  Plate  IH. 

Bridge  40  is  about  seven  feet  span,  and  is  the  outlet  of  a  pond 
about  400  by  50  feet,  the  southern  end  being  cut  off  from  the 
culvert  except  at  high  water  by  the  higher  ground  of  the  northern 
portion,  and  stagnant  Probably  gives  rise  to  considerable 
Dnisauce  at  times,  especially  to  the  residents  in  a  small  house 
near.  High  tide  barely  covers  the  northern  part,  which  is 
mostly  covered  with  marsh  grass.  Should  be  filled.  Sketch  on 
Plate  III. 

Bridge  51,  between  Dobbs  Ferry  and  Irvington,  is  a  small  cul- 
vert, the  outlet  to  a  marshy  spot  overgrown  with  rushes,  which  is 
about  400  feet  long.  High  tide  backs  in  one  or  two  feet  deep, 
Ko  liouses  near.     Sketch  on  Plate  IIL 

Between  Irvington  aitd  Tarrytoum. 

Bridge  62  is  near  the  middle  of  the  length  of  a  pond  about  700 

long  by  80  to  100  feet  wide,  which  is  dammed  opposite 

ealvert,  and  is  apparently  used  as  a  fish  pond.     Is  somewhat 

up  with   vegetation,  but  is  apparently  never  a  cause  of 

pftrticular  nuisance,  if  properly  managed.     Sketch  on  Plate  IIL 

Bridge  64  is  near  the  south  end,  and  bridge  65  ia  near  the  north 
end  of  a  pond  about  1,500  feet  long  and  300  feet  or  so  wide 
just  below  Tarrytown  station,  which  is  bare  at  low  tide.  The 
spper  end  is  being  filled  by  refuse  from  the  village.  Considerable 
garbage  has  been  dumped  there  and  has  given  rise  to  great 
nnisance,  but  the  local  board  of  health  has  taken  measures  to 
prevent  this.  The  filling  should  be  continued  as  rapidly  as  pos- 
sible with  goad  material.  Photographs  16  and  17  were  taken 
from  the  dump  heap  to  show  the  condition  of  the  pond  a  few 
.utes  afterjlow  tide.     Sketch  on  Plate  III. 


aunutes  after 
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Bridge  74  U  near  the  roiiidle  of  the  ki^h  of  ■  pood  all  i 
the  level  of  Iot  water,  aboat  SOO  feet  by  800  feet,  and  neWJ 
triangular  in  form.  The  bridge  has  twn  spans  of  aboat  fi 
feet  each,  and  gives  a  fair  circnlatioit.  but  as  alx^at  half  the  a 
ia  grown  op  with  vegetation,  ther^  is  probably  considerHble  o 
when  decay  sets  in.  A  dam  at  the  rear  makes  a  fish  pood  oiik4 
the  small  creek  tribatarv.  Phot<^n»ph  18  shows  the  | 
portion  of  this  cove.     Sketch  on  Plate  HL 

Bridges  75  and  76  are  respeoti^'elr  near  the  north  and  a 
ends  of  a  pond  about  1.100  feet  long,  which  appareutlj  has  a  god 
circulation  of  water  through  the  two  culverts  each  about  fi 
feet  span,  except  that  the  northern  onlvert  is  cut  off  from  the  pOQ 
during  the  lower  two-thirds  of  tide,  by  a  sand  and  gravel  Iwid^l 
front  of  it  If  this  were  defined  out,  there  woold  probablyj 
no  trouble  at  any  time  from  the  oilors  of  decaying;  vegetatiou^^ 
which  there  is  but  tittle,  until  the  bottom  of  the  pond  ia  r 
appreciably  by  deposits  from  the  hills.  The  pond  is  at  the^ 
of  a  bluff  with  houses  above.     Sketch  on  Plate  HI. 

Abou^  700  feet  below  bridge  77  is  a  very  small  culvert  il^ 
small  pond  about  175  feet  long,  bare  at  high  tide  ami  growa! 
with  marsh  grass. 

Bridge  77  is  near  the  south  end  of  a  pond  about  500  feet  ra 
ani  .'JO  feet  wide,  which  would  be  bare  at  low  water  if  t 
were  a  free  current  through  the  culvert  and  the  pond  channd] 
The  culvert  span  is  sis  feet.  There  ia  a  little  marah  grass  at  ^ 
upper  end,  and  the  whole  is  in  condition  to  produce  some  tronl 
in  time.     Sketch  on  Plate  III. 

Bettoeen  Scarborough  and  Siitij  Sing, 
Bridge  80  is  in  the  upper  third  of  a  nearly  triangular  po 
about  1,500  feet  long  and  perhaps  750  feet  wide,  which  is  qftj' 
clear   of   vegetation  and   nearly  all  covered  at  low  tide.       ~ 
hmdnd  and  fifty  feet  or  so  north  of  the  north  end  is  brtdgej 
the  outlet  of  a  creek.     In  times  of  high  water  this  tireek  probal 
overflows  into  the  pond  through  a  low  intervening  space,  gropi 
lip  with  weeds  and  somewhat  marshy.     This  portion  can  easilyitj 
filled.       The  remainder  of  the  pond  has  quite  free   circnlatl 
through' bridge  80,  which  has  three  spans  each  about  twentj 
Should  vegetation  start  in  the  lower  end,  and  the  drcnlal 
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become  sluggish  there,  a  culvert  at  that  end  would  greatly  aid  in 
keeping  the  pond  sweet.     Sketch  on  Plate  lY. 

About  600  feet  north  of  bridge  80  is  a  very  small  unnumbered 
culvert,  the  outlet  of  a  small  stagnant  pond  at  the  foot  of  a  cliff 
which,  if  complained  of,  should  be  filled.     Sketch  on  Plate  IV. 

Bridges  82  and  83  are  outlets  of  small  coves  similar  to  the 
above,  the  upper  one  being  used  for  a  small-boat  livery,  and 
should  receive  similar  treatment 

• 
Mouth  of  Croton  river. 

Bridges  91,  92  and  93  are  for  the  outlet  of  Croton  river,  which 
here  spreads  out  over  a  great  flat  just  below  Croton  poini  Both 
within  and  without  the  railroad  line  the  water  is  shallow  over 
considerable  spaces  at  low  tide.  The  tidal  currents  are,  however, 
fairly  strong  and  remove  to  a  ^reat  extent  the  products  of  decay 
of  the  aquatic  vegetation  which  covers  a  large  proportion  of  the 
area.  This  removal  is  not  quite  so  complete  behind  the  railroad 
embaukment,  owing  to  the  checking  of  the  currents  and  their 
concentration  in  particular  ch&nnels  by  the  bridges.  There  does 
not  seem  to  be  much  ground  for  complaint  of  the  condition  of  the 
river  mouth  at  present,  but  the  northern  portion  within  the 
embankment  has  less  circulation  and  more  vegetation  than  the 
rest  and  may  in  time  give  rise  to  some  trouble.  If  bridge  93 
were  larger,  or  if  there  were  another  bridge  still  further  north,  the 
circulation  in  this  portion  would  be  improved  somewhat  and  the 
rate  of  deterioration  diminished  or  removed.  If  bridge  92  were 
of  longer  span,  the  present  fair  condition  of  the  south  end  would 
last  for  a  much  longer  time.  The  condition  of  that  end  is 
apparently  slowly  deteriorating.  Photographs  20,  21,  22  and  23 
were  taken  here.     Sketch  on  Plate  VI. 

Between  Croton  and  Oscawana. 

Bridge  95,  and  the  ponds  to  which  it  is  the  outlet,  are  quite  fully 
described  in  the  report  of  the  State  Board  of  Health  for  1884, 
page  307.  There  has  been  but  little  change  in  their  condition 
since  that  report  was  made.  It  is  a  short  distance  south  of  the 
station  at  Croton.     Sketch  on  Plate  IV. 

Bridges  lOG,  108,  109,  110  and  112  are  all  small  culverts,  outlets 
to  small  ponds  150  to  500  feet  long,  in  which  the  circulation  is 
poor  owing  to  the  condition  or  elevation  of  the  culverts*     The 
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culverts  should  be  cleaued  out  &ud  deepened  t 
tioa  at  all  stages  of  tide,  aud  tlien,  owicg  to  the  location,  it  will 
probably  not  be  necessary  to  fill  tlie  coves  for  a  long  time.  It  will 
be  necessary  to  leave  some  of  these  oulvert8  for  surface  drainage 
or  the  best  treatment  at  this  time  for  all  would  be  filling.  Sketcbes 
on  Plate  IV. 

Above  bridge  112  and  just  below  Oscawana  station  is  a  cova 
about  700  feet  long  and  perhaps  400  feet  wide  •  whose  outlets  are 
two  very  small  openings  which  aeem  to  have  been  covered  over  on 
the  river  side  so  that  moat  of  the  circulation  in  the  cove  is  by  per- 
oolatinn  through  the  bank.  The  water  is  deep  enough  to  prevent 
the  growth  of  vegetation  over  most  of  the  area,  but  the  gradual 
process  of  filling  to  which  almost  all  of  these  coves  are  subject 
will  finally  reduce  the  depth  sufficiently  to  enable  the  growth  and 
decay  of  vegetation  to  produce  some  nuisance.  An  ample  opening 
to  give  a  free  circulation  would  probably  delay  tJiis  process 
indefinitely.  A  small  brook  runs  in  from  springs  on  the  hill. 
Sketch  on  Plate  IV. 

Bridge  113  is  just  below  Cruger's  station  and  tlie  cove  to  which 
it  is  the  outlet  is  connected  by  a  ditch  behind  Oscawana  island  with 
&  cove  with  no  outlet,  just  above  Oscawana  station.  These  coves 
were  examined  and  reported  on  in  1881.  (See  second  annual 
report,  page  '296.)  The  recommendations  there  made  regarding  a 
dam  at  bridge  113  have  been  partially  carried  out,  but  the  gates 
there  provided  in  the  dam  are  now  apparently  neglected, 
and  the  only  effect  seems  to  be  to  restrict  the  circulation  and  so  to 
increase  the  nuisance.  A  ditch  connects  this  cove  with  the  one  on 
the  south  of  the  island,  as  noted  above,  but  is  so  small  and 
obstructed  that  the  circulation  is  anything  but  free,  and  conse- 
quently the  lower  cove,  having  no  direct  outlet  to  the  river,  ie 
quite  stagnant.  A  dike  cuts  off  the  southern  end  from  what  little 
circulation  there  is  in  the  northern  portion.  Photograph  19 
shows  the  portion  of  this  cove  next  the  lailroad  track.  No  culvert 
has  been  made  in  the  railroad,  as  recommended  in  the  former 
report  The  cove  described  above  as  just  below  Oscawana  station 
was  included  in  the  said  report.  Its  culvert  has  been  dammed  as 
there  recommended,  but  so  efl'ectuftlly  that  it  now  has  almost  no 
outlet.  Aa  in  moat  of  the  coves,  it  is  here  impoaaible  to  prevent 
the  growth  of  aqu^itic  vegetation  without'  filling  to. a  1 
high  water,  and  when  this  is  not  advisable  on  account  < 
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H^ftt  expense,  tlie  uust  best  thiu^  in  to  secure  as  free  a  circulation   ' 
Be   possible    by  large    and    uuobatructed    openinga    connectiiig.  i 
Birectl;  with  tlie  river.     The  advisability  of  this  course  is  shown   ' 
Bi  several  ioFitances  by  the  itifferences  in  coiiditiou  of  contignooa 
lliiallow  portions  of  the   river  outside  the  embankment  in  free 
Krculation,  and  inside  where  the  circulation  is  restricted,  and  also 
■D  the  difference  in  condition  of  coves  otherwise  under  practically 
■be  same  conditions,  but  the  one  having  a  wide,  free  opening  and   , 
Kie  other  a  narrow  or  an  obstructed  opening.    Sketch  on  Plate  V. 

J  Between  Peekskill  and  Garrisom. 

\  Bridge  124  is  a  short  distance  south  of  Peekskill  station, 
'b  about  eighteen  feet  span,  and  the  outlet  of  a  cove  boze 
,at  low  tide,  and  covered  with  a  heavy  growth  of  alight  grass.  The 
oove  is  shut  in  by  bluffs  on  the  sides,  extends  500  or  600  feet  back 
;&om  the  river  as  a  marsh,  and  tliere  receives  a  small  creek  and 
probably  considerable  flood -washings.  The  cove  is  the  upper  end 
(rf  an  arm  extending  up  from  the  river,  and  probably  never  had 
.'VBry  much  t-irculation.  What  little  it  had  is  now  practically 
jdestroyed,  and  there  seems  to  be  no  way  of  remedying  the  prea- 
ifoA  condition  but  filling.  There  are  some  houses  near  by  and 
mpon  the  tributary  creek,  so  that  there  is  doubtless  sewage  pol- 
untion  entering  the  cove  which  will  increase  in  amount  as  popu- 
lation increases.  The  cove  has  all  the  indications  of  being  a  firsb- 
klass  nuisance  at  certain  seasons.  Sketch  on  Plate  IV. 
Y  On  the  upper  edge  of  the  village  is  a  small  pond  cut  off  entirely 
from  the  river.  The  pollution  it  receives  from  the  road  drains^ 
and  house  or  factory  near  are  making  it  an  objectionable  feature, 
and  it  should  be  filled.  It  is  300  to  400  feet  long  and  about  100 
feet  wide.  Photograph  15  was  taken  at  its  upper  end.  Sketch 
on  Plate  IV. 

Bridge  127  is  at  the  mouth  of  the  Peekskill.  The  stream  dis- 
charges into  a  great  bay,  across  the  mouth  of  which  the  railroad 
runs.  The  bridge  has  altogether  about  400  feet  opening,  and 
probably  does  not  restrict  tJie  circulation  enough  to  affect  to  any  ' 
great  extent  the  character  of  the  marshy  tract  on  each  side  of  the 
lek  for  some  distance  above  its  mouth,  which  is  a  half  mile  or  ' 
above  the  bridge.  Tiiia  tract  is  very  large,  and  no  reasonable 
amount  of  money  would  have  any  great  beneficial  effect  upon  it. 

Bridge  129,  of  about  five  feot  span,  is  near  the  center  of  a  cove  . 
about  1,000  feet  long  and  200  feet  wide.     Oonseqnently  the  oireu-' 
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latioQ  is  poor,  and  the  shallow  portions  of  tlie  cove  are  filled  n 
vegetation,  macb  of  which  mnst  decay  and  remain  on  the  a 
The  absence  of  any  dwellings  near  renders  its  improTfimentfl 
secondary  importance.     Sketch  on  Plate  V. 

Between  bridges  129  and  130  are  five  small  pockets  or  o 
entirely  cut  off  from  the  river,  of  which  the  same  may  be  said.  " 

Bridge  131  is  at  the  south  end  of  a  large  swamp  from  250  to  3 
or  400  feet  wide,  which  extends  about  one  and  one-half  miles 
along  the  truck  both  ways  from  Highland  station,  Some  boases 
are  located  on  the  opposite  side  of  the  marsh  from  tlie  river  and 
tbe  station.  Most  of  the  ground  of  the  swamp  is  covered  at  high 
water,  aud  probably  nearly  all  is  bare  at  low  water.  The  culvert 
is  but  fifteen  feet  span,  and  therefore  the  circulation,  even  near 
the  outlet,  is  not  gootL  However,  the  density  of  the  swamp 
growth  is  such  that  little  effect  would  be  produced  by  increasing 
the  opening.  The  location  of  the  swamp  at  the  foot  of  a  high 
Bteep  hill  is  at  some  distance  horizontally  and  vertically  from  any 
dwellings  except  the  few  near  the  south  end.  Bridge  132  i 
little  north  of  the  middle  of  the  swamp. 

Bridge  133  consists  of   two  iron  pipes,  aud  is  the  oulIefi<l 
small  brook  from  the  mountain,  forming  a  marshy  spot  abcM 
feet  by  150,  remote  from  dwellinf^'s.     Sketch  on  Plate  V. 

Bridge  135  is  near  the  month  of  a  cove  about  1,100  feet  1 
and  up  to  200  feet  wide,  which  is  well  covered  with  water  at  ( 
tide  and  which  has  a  fair  circulation.     The  span  of  the  cuIti 

about  twelve  feet,  and  it  is  better  proportioned  to  the  

water  to  bo  changed  than  many,  though  it  is  all  below  high  water 
mark.  There  is  a  house  on  the  bank  and  there  are  others  on  the 
road  800  to  1,000  feet  away  aud  up  the  bluiF.  Heavy  growth  of 
grass  in  northern  portion,     Sketch  on  Plate  V. 

Two  ponds  between  bridges  1.S5  and  136  have  their  circulation 
nearly  cut  off  by  tbe  embankment,  here  of  porous  material  with 
no  culvert ;  are  small,  aud  should  be  filled  if  they  are  sources  of 
nuisance  to  any  one. 

Bridge  137  is  near  the  north  end  of  a  cove  about  1,300  feet  loi^ 
and  perhaps  250  feet  wide.  The  culvert  has  ouly  about  five  feet 
span  and  gives  less  circulation  than  is  desirable  in  the  shallow 
portions  where  heavy  vegetation  grows.  The  spans  of  cnlverta 
are  not  designed  with  any  direct  reference  to  the  amount  of  water 
which  must  flow  through  them  during  the  rise  or  fall  of  a  tide,  to 
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thoroughly  change  the  water,  while,  evidently,  they  should  be  so 
designed  in  all  cases  where  filling  is  not  intended  at  an  early  date. 
Sketch  on  Plate  VIL 

Bridge  139  is  at  the  extreme  upper  end  of  a  marshy  spot,  bare 
at  low  water,  and  is  the  outlet  of  a  small  brook.  The  swamp  is 
malarial,  has  very  poor  circulation  of  water  during  the  tidal  flow, 
is  grown  up  with  grass  and  should  be  filled.  Marsh  about  800  by 
100  feet     Sketch  on  Plate  VII. 

Between  Garrisons  and  Cold  Spring. 

Bridges  144  and  145  are  south  of  Constitution  island  and  bridge 
146  is  north  of  it  They  are  all  outlets  of  the  same  great  cove, 
which  is  a  great  swamp  from  a  line  near  the  back  end  of  the  island 
to  the  mainland.  Bridge  144  is  about  twenty  feet  span,  145  about 
240  feet  in  all,  and  146  about  225  feet  in  all.  '  There  is  a  large 
space  of  free  and  open  water  along  the  railroad  embankment 
The  condition  of  the  swamp  could  be  greatly  improved  by  ditches 
dug  deep  enough  to  be  below  low  water  level  and  sufficiently 
numerous  to  carry  off  the  water  rapidly  when  tides  fall  Cold 
Spring  station  is  at  the  northern  end  of  the  open  water  and  the 
foundry  is  along  the  edge  of  the  swamp.  Photographs  24,  26  and 
26  were  taken  from  a  point  between  the  station  and  the  foundry. 
Sketch  on  Plate  VITL 

Betioeen  Cold  Sptnng  and  Dutchess  Junction, 

Bridge  147  is  near  the  middle  of  a  cove  about  1,500  feet  long 
and  300  feet  wide,  deep  enough,  except  along  the  edge,  to  prevent 
the  growth  of  vegetation,  with  good  circulation  and  no  apparent 
liability  to  nuisance  except  possibly  in  a  small  portion-  at  the 
Doii:h  end.  The  bridge  has  in  all  about  fifty  feet  opening.  Sketch 
on  Plate  VII. 

Bridge  148  is  near  the  north  end  of  a  pond  about  800  feet  long 
and  150  feet  wide  at  the  outlet  of  a  creek.  A  culvert  under  a  side 
track  connects  the  pond  with  the  creek  outlet  The  culvert  under 
the  side  track  is  partly  filled  with  quarry  refuse  and  slag,  and  the 
main  culvert  is  bare  at  low  water.  The  circulation  is  consequently 
poor  and  the  pond  needs  a  culvert  at  its  lower  end  and  cleaning 
out  and  deepening  of  the  present  culverts  to  give  a  good  change 
of  water  with  every  tide,  unless  early  filling  of  the  whole  is 
intended     Some  houses  along  the  bank  increase  the  necessity  of 


IM  Tmna  A^u.  Tia*mr  or  tsi 

tku  eoane  br  reaaoa  of  the  poUation  of  the  pood  whid  I 
tsoM^    StetjOi  on  Piste  EL 

A  pood  »baFTe  brid^  148.  ud  jost  below  Bnakiie<&  t 
BO  ftpporrai  outlet,  h  p^rtlj  filled  with  refnse  from  i 
•bore  and  shoold   be   completelr  filled.     Has  some  j 
aqtatie  regetstioii,  whicb  will  become  more  rank  as  i 
Sketeh  on  Plate  VIL 

Bridge  149  is  near  tb«  miiiiile  of  a  core  about  500  feet  long  and 
100  feet  wide,  moatir  grown  ap  with  ^rasa  and  ancovered  at  low 
tide.  It  sfaotUd  be  filled,  leaving  a  drain  for  a  run  from  a  small 
iBTine:.  The  epao  of  the  colTert  is  about  Beren  feet  Sketch  on 
Plate  m 

Bridge  150  is  an  eight-foot  culvert  all  abore  low  water,  the  out- 
let of  a  Hmall  creek  with  a  email  swampy  place  about  150  feet 
long,  b;  60  to  75  feet  wide,  with  three  or  foor  houses  about  Oan 
OMilj  be  filled,  leaving  channel  for  stream,  whenever  it  beoomes 
disagreeable. 

Bridge  161  is  a  ten-foot  colvert,  near  the  middle  of  a  awainp 
sbont  900  feet  long  and  150  feet  wide,  which  was  qoite  odorooB 
on  the  day  of  oor  visit,  from  decaying  vegetation  and  stagnaot 
vat«r.  Should  probably  be  filled.  There  is  &  road  along  tiM 
blnff  ten  to  thirty  feet  above  the  pond.     Sketch  on  Plate  VU. 

Bridge  152  is  a  twelve-fixit  culvert  near  the  middle  of  a  pond 
about  1,600  feet  long  and  160  to  2fK)  feet  wide,  in  which  the  circn- 
lotion  is  quite  good  near  the  culvert  and  quite  poor  near  the  ends 
wherft  the  water  ts  stagnant  Culverts  at  the  ends  of  sufficieot 
opening  to  insure  the  changing  of  the  water  at  each  tide,  will 
probably  improve  the  condition  of  the  pond  and  keep  it  in  bar 
oondition.     Sketch  on  Plate  IX. 

Bridge  153  is  a  fifteeo-foot  culvert  near  the  middle  of  a  pond 
about  700  feet  long  and  176  feet  wide,  covered  with  a  thick  growth 
ol  er&BS,  whose  decay  givea  rise  to  considerable  odor.  A  brick- 
yard and  privy  add  some  pollution  to  the  pond.  The  water, 
except  Dear  the  culvert,  is  covered  with  algji'.  The  only  complete 
remedy  is  fillinf^,  thoURh  better  circulation  will  do  something 
towards  its  improvement  by  removing  the  products  of  deoaj. 
Sketch  on  Plate  IX, 

Bridge  154  is  the  outlet  of  a  stagnant  ditch  thirty  feet  wide, 
from  the  remains  of  a  swamp  which  has  been  nearly  filled  by  the 
brick-yard  adjoining.     The  whole  should  be  filled,  leaving  a  small 
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Bttved  cbaDQel  for  the  creek,  ami  the  privies  should  ha  removed 
^from  the  bank  of  this  cliaoDel.     Sketch  on  Plate  IX. 

Bridge  155  has  over  200  feet  leugth  of  opening  and  is  sear  the 
aoiith  end  of  the  cove  into  which  the  Fishkill  enters.  Bridge  156 
ia  a  little  north  of  the  middle  of  the  same  cove  and  ha»  an  open- 
ing of  about  sixty  feot.  There  ia  considerable  marshy  ground  both 
inside  and  outside  the  railroad  embankment,  and  the  portion 
within  ia  in  but  little  if  auj',  worse  (condition  than  that  outside, 
the  circulation  of  water  being  fair  and  checked  but  little  by  the 
embankment,  owing  to  the  size  of  openings  and  the  flow  of 
the  creek.  Great  care  should  be  taken  to  keep  eewaf^e  out  of  the 
creek.  When  the  cove  fills  with  deposits  sufficiently  to  render 
the  circulation  throogh  the  vegetation  sluggish,  it  should  be 
ditched  to  give  as  free  a  flow  of  water  to  all  parts  of  the  swamp 
ae  possible  and  opportunity  for  frequent  removal  of  the  products 
of  decay.  Photographs  13  and  14  were  taken  from  the  abutment 
of  bridge  150.     Sketch  on  Plate  IX. 

Bridges  157,  158  and  159  are  in  front  of  brick-jarda  near  the 
Boutliern  edge  of  the  village  of  Fish kill-on-the -Hud son.  Outside 
of  the  embankment  of  the  New  York  Central  and  Hudson  River 
railroad  is  a  trestle  of  the  New  York  and  New  England  railroad 
in  process  of  filling.  The  effect  of  the  two  embankments  on  the 
numerous  bits  of  water  inclosed  between  them  and  the  shore  ia 
very  bad.  The  pond  to  which  157  is  the  outlet  has  almost  no 
circulation  through  the  ten-foot  span  of  the  culvert,  owing  to  its 
small  size  and  obstructed  condition.  It  empties  into  a  pond 
inclosed  between  the  New  York  Central  railroad  embankment,  a 
trestle  of  the  New  York  and  Ni>w  England  railroad,  a  dock  and 
the  shore  of  Dunniug's  point.  The  New  York  and  New  England 
trestle  is  in  process  of  titling  and  will  render  the  two  ponds  just 
mentioned  two  stagnant  ponds  of  euflicient  size  and  with  sufficient 
pollution  from  the  brick-yard  buildings  and  ip-illage  streets  and 
houses  to  become  great  nuisances.  It  the  New  York  and  New 
England  trestle  is  to  be  titled,  as  is  probable,  the  space  between 
the  embankments  of  the  two  railroads  should  be  filled  at  the 
same  time.  The  pond  behind  the  New  York  Central  railroad 
should  be  filled  in  any  case,  Adjacent  to  this  latter  on  the  north 
is  a  small  pond  which  may  be  a  pit  from  which  clay  has  been 
dug,  or  which  haa  been  cut  ofif  from  the  other  by  a  roadway  filled 
in,  and  which  has  no  outlet  other  than  a  blind  drain.    Its  con- 
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ditdon  aud  possibilities  require  filling.  Bridge  158  is  over  a  ra^| 
age-way  from  the  brick-yards  to  the  docks.  Bridge  159  is  XBP 
outlet  of  a  pond  behind  the  New  York  Central  railroad, 
which  is  marshy  and  the  water  is  covered  with  an  oSensive 
growth  ot  algEB,  producing  at  times  much  nuisaaoe.  Tlie  outflow 
jfl  into  a  second  pond  between  the  two  railroads,  adjacent  to  the 
one  above  described  and  separated  from  it  by  docks.  The  New 
York  and  New  England  embankment  greatly  obstructs  the  flo*  of 
water,  especially  as  the  small  culvert  left  in  the  bank  is  very 
much  obstructed  with  stones  and  earth.  The  only  remedy  fop- 
these  two  ponds,  as  for  the  other,  is  filling.  The  openings  left 
are  altogether  too  small,  and  the  passage  of  water  is  too  much 
restricted  to  keep  the  ponds  sweet,  and  as  they  are  close  to  Uie 
village,  the  nuisance  to  which  they  give  rise  is  too  noticeable  to 
be  continued.     Sketch  on  Plate  X. 

Between  Fisfdvll  and  New  Hamburgh. 

Bridge  162  is  a  small  culvert  of  two  feet  span,  the  outlet  of  ft 
small  marshy  spot,  400  feet  by  25  feet,  with  little  circulation 
owing  to  small  size  ot  culvert  and  obstructions  from  logs,  stumps, 
etc,  which  should  be  filled  if  source  of  complaint  to  any  one. 
The  cove  is  at  the  base  of  a  wooded  hill.     Sketch  on  Plate  X. 

Bridge  164  is  a  culvert  of  seven-feet  span,  the  outlet  of  a  swamp 
about  800  feet  by  CO  feet,  whose  circulation  is  fair  at  high  tide, 
but  the  water  is  covered  with  a  growth  of  algre  which  indicates 
that  the  change  of  water  is  far  from  complete.    Sketch  on  Piste  X> 

Bridge  165  is  a  culvert  of  four  feet  span,  the  outlet  of  a  OOTB 
aboat  900  feet  by  60  feet,  in  which  the  circulation  is  poor,  the 
water  being  covered  with  green  slime  and  weeds.  Water  is  fonr 
feet  deep  at  high  tide  at  the  culvert.  Should  be  filled  if  cause -ol, 
complaint.     Sketch  on  Plate  X. 

Bridge  166  is  a  culvert  of  five  feet  span,  the  outlet  of  a  small 
creek  from  a  wooded  hill  and  a  cove  about  400  feet  by  30  fee4 
which  is  covered  with  weeds.  Can  readily  be  filled.  Sketch  ^ 
Plate  X. 

A  thousand  feet  or  so  north  of  bridge  167  is  a  small  culvert,  13x9, 
outlet  ot  a  cove  500  feet  by  70  feet,  at  the  foot  of  a  wooded 
hill  and  just  north  of  a  brick-yard.  The  culvert  is  too  small 
to  gpve  an  appreciable  circulation  to  the  water,  and  it  ia  in 
receipt  of  pollution  from  hill  and  brick-yard,  so  that  it  is  stagnant 
and  filled  with  weeds  and  should  be  filled.     Sketch  on  Plate  X* 
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is  not  of  much  use  to  the  swamp,     The  swnmp  ts  about  250i^^| 
by  seventy-five  or  eighty  teet,  and  should  probably  be  filled^^ 
there  *ie   considerable   odor   at  times  from  decaying  vegetation, 
giving  rise  to  nuisance.     Sketch  on  Plate  XI, 

Bridge  180  is  a  culvert  of  sii  feet  span,  above  the  level  of  low 
tide,  the  outlet  of  a  swampy  spot  all  above  low  tide,  and  some 
above  high  tide.  The  swamp  is  about  500  feet  by  40  feet,  is 
filled  with  weads  and  algits  whose  decay  gives  rise  to  disagreeable 
odors,  and  it  should  be  filled.  A  house  is  near  the  bank.  Sketch 
on  Plate  XI. 

Bridge  181  is  a  bridge  of  twenty  feet  span,  the  outlet  of  a  cove 
about  900  feet  by  60  feet  with  hardly  any  circulation,  oovered 
with  weeds  and  algre,  and  with  a  decided  swampy  odor.  Part  of 
the  pond  is  bare  at  low  water.  Houses  near  probably  add 
pollution  aud  the  place  is  probably  at  times  quite  a  nuisance, 
which  can  only  be  completely  removed  by  filling.  Sketch  on 
Plate  XI. 

Bridges  162  and  183  are  outlets  of  a  swamp  about  1,300  feet  by 
300  feet  Bridge  182  is  about  sixty  feet  span  and  the  water  in  its 
neighborhood  ia  two  to  four  feet  in  depth,  but  filled  with  weeds- 
Bridge  183  is  about  ten  feet  span  aud  the  culvert  bottom  is  bare  at 
low  tide.  There  are  a  few  channels  through  the  pond,  from  five 
to  fifteen  feet  wide,  full  of  weeds,  and  the  rest  of  the  swamp  ia 
above  the  general  watir  level  aud  grown  up  with  tall  rank  grass. 
The  banks  along  the  northern  side  are  wooded.  Full  opportunity 
for  change  of  water  should  be  given  by  larger  openings  through 
the  embankment,  or  better  still  by  more  of  them.  Sketch  on 
Plate  XL 

Bridge  184  is  about  seven  feet  span,  all  above  low  water,  the 
outlet  of  a  pond  about  500  feet  by  30  feet,  at  the  foot  of  a 
wooded  hill,  with  little  circulation,  full  of  weeds  and  covered  with 
alg(e.  No  houses  are  near.  If  it  is  a  source  of  complaint,  the 
nuisance  it  creates  can  be  best  abated  by  filling  Sketch  on 
Plate  XII. 

A  short  distance  south  of  bridge  186  is  a  pond  about  500  feat 
by  30  feet,  with  no  outlet  and  apparently  deep  and  free  from 
vegetation,  and  not  productive  of  nuisance  at  present.  The  water 
probably  circulates  through  a  porous  embankment.  Sketch  on 
Plate  XI. 

Bridge  185  is  about  six  feet  span,  all  above  low  tide  and  the 
bottom  but  little  below  high  tide,  the  outlet  to  a  swamp  about  250 
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■ 
feet  by  70  feet  with  little  circalatioD,  covered  with  weeds  and 

algae,  especially  in  the  south  end.     Several  houses  near  probably 

add  pollution.     It  is  probably  quite  a  nuisance   at  timed   and 

should  be  filled.     Sketch  on  Plate  XII. 

Bridge  186  is  about  five  feet  span  and  is  at  the  north  end  of  a 
end  of  pond  about  800  feet  by  100  feet,  with  little  circulation, 
covered  with  algee  and  quite  weedy.  Is  probably  a  source  of 
nuisance  from  decaying  vegetation  and  the  southern  end  at  least 
should  be  filled,  the  remainder  being  either  filled  or  furnished 
with  a  larger  opening.  The  north  end  is  partly  uncovered  at  low 
tide.     A  boat-house  stands  on  the  bank.     Sketch  on  Plate  XII. 

Bridge  187  has  a  span  of  about  sixty-five  feet,  and  is  the  outlet 
of  a  cove  about  1,700  by  400  or  500  feet,  which  is  covered  with 
weeds,  with  good  circulation  of  water  near  the  bridge  and  poor 
circulation  at  the  ends.  Along  the  bank  opposite  the  bridge  is  a 
swampy  portion  slightly  above  ordinary  stages  of  water,  and 
grown  up  with  tall  reeds.  A  house  stands  above  the  pond  on  a 
hill.  The  pond  apparently  needs  ample  culverts  at  points  near 
the  two  ends,  to  insure  good  circulation,  and  the  insertion  of  these 
will  probably  prevent  its  becoming  a  great  nuisance  for  some 
time.     Sketch  on  Plate  XII. 

Just  south  of  Camelot  station  is  a  pond  about  500  feet  by  90 
feet,  apparently  deep  and  without  vegetation.  It  has  no  apparent 
outlet,  but  there  is  probably  some  circulation  through  the  porous 
railroad  embankment.  It  is  at  the  foot  of  a  rather  steep  wooded 
hill.  In  the  course  of  time  the  filling  up  of  the  pond  by  w^ashings 
from  the  bank  will  decrease  the  depth  sufficiently  to  permit  the 
growth  of  vegetation  and  will  in  time  produce  a  nuisance. 
Probably  a  trestle  was  formerly  here,  which  has  been  filled  up  at 
a  comparatively  recent  date,  as  have  been  others  just  above 
Poughkeepsie.     Sketch  on  Plate  XL 

Bridgo  189  is  just  north  of  Camelot  station.  It  is  six  feet  span, 
and  is  the  outlet  of  a  creek  which  widens  out  just  above  the 
culvert  into  a  marshy  spot  about  125  feet  by  50  feet,  which  has  a 
bad  odor  in  hot  weather.  The  bottom  of  the  culvert  is  about  on 
the  level  of  low  water.  A  mill  stands  near.  If  the  swamp  is 
filled,  leaving  a  channel  for  the  stream,  the  present  nuisance,  such 
as  it  is,  will  be  abated. 

•  Just  above  bridge  189  is  a  small  stagnant  pond  about  150  feet 
by  40  feet,  with  a  bam  on  the  slope  above  it  It  has  no  culvert, 
and  should  be  filled.    Within  a  half  mile  north  are  three  other 
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similar  BmaU  ponds  witliout  culverts,  in  similai*  coadition,  eX<H^| 
as  to  drainage  from  barns. 

Just  above  the  tnnnel  below  Poughkeepsie  is  a  pond  about  300 
feet  by  200  feet,  with  no  outlet,  but  apparently  with  some  circalfr- 
tion  through  the  railroad  embaukmert.  This  is,  of  course,  not 
Bufficient  to  remove  the  prodncts  of  decaying  vegetation,  of  which 
there  is  considerable.  Some  surface  drainage  enters  through  a 
swampy  corner.  Six  hundred  or  800  feet  north  is  another  clear 
and  apparently  deep  pond  about  250  feet  by  150  feet,  with  no 
outlet,  which  may  become  a  source  of  nuisance  in  time  by 
redaction  of  depth,  but  it  is  not  now.     Sketches  on  Plate  XIL 

About  a  half  mile  south  of  bridge  192,  is  a  pond  with  no  oiitlet, 
600  by  200  feet,  with  marshy  edge  on  one  side,  which  receives 
some  surface  drainage,  and  has  slight  circulation  through  tha 
embankment  Has  considerable  eel-grass  growing  in  it  and  -will 
become  in  time  quite  a  nuisance  if  it  is  not  filled  or  an  adequate 
culvert  inserted  to  insure  the  removal  of  the  products  of  decay 
by  frequent  complete  change  of  wat«r.     Sketch  on  plate  XTT. 

Perhaps  1,000  feet  north  of  the  above,  is  Eiuother  with  steep 
banks  and  of  larger  size,  1,600  feet  by  200  feet,  which  has  no 
culvert  but  has  some  circulation  through  the  porous  embankment, 
and  has  some  vegetation  growing  in  it.  While  in  no  bad  condition 
now,  the  lack  of  opportunity  for  removal  of  the  products  of  decay 
■will  ultimately  allow  the  production  of  a  bad  condition,  the 
arrival  of  which  will  be  hastened  when  the  porosity  of  the  bank  ia 
diminished  by  slimy  deposits  on  its  face  and  in  its  interstices. 
Two  or  three  culverts,  designed  to  be  of  sufficient  water-way  to 
insure  complete  change  of  water  at  each  tide,  will  postpone  the 
time  when  a  nuisance  will  be  created,  indefinitely.  Two  or  three 
small  culverts  are  better  than  one  large  one,  as  the  water  at  the 
extreme  limits  will  then  have  a  less  distance  to  travel,  and  wiH  be 
more  affected  by  the  concentration  of  the  currents  through  the 
culverts.     Sketch  on  Plate  XIL 

Bridge  192  is  over  a  roadway.  On  the  river  side  of  the 
embankment  near  the  bridge,  is  a  stagnant  pond  about  200  by  76 
feet,  cut  off  by  a  roadway  between  two  sections  of  the  Phoenix 
Horseshoe  Company,  just  below  Poughkeepsie,  with  a  culvert 
whose  bottom  is  nearly  up  to  high  water.  The  pond  is  source  of 
nuisance,  and  should  be  filled.     Sketch  on  Plate  XIH. 

Bridge  194  is  the  outlet  of  a  swampy  place  about  2o0  by  150 
feet,  barely  above  high  water,  whose  drainage  is  not  materially 
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affected  by  the  railroad  embankment.  It  receives  at  times  drain- 
age and  probably  some  sewage  from  houses  in  the  city  of  Pough- 
keepsie,  through  a  ravine,  and  should  be  filled  somewhat,  leaving 
a  channel  for  the  pass^e  of  the  drainage  mentioned. 

Between  Poughkeepsie  and  Hyde  Park, 

Bridge  213  is  a  culvert  of  ten  feet  span,  the  outlet  of  a  marshy 
spot  about  300  by  80  feet,  at  about  the  level  of  high  water. 
A  slight  fill,  leaving  a  channel  for  the  surface  drainage  from  a 
small  water-course,  will  be  sufficient  to  render  it  always  dry.  A 
small  pond,  100  by  30  feet,  outside  the  railroad  embankment^ 
is  cut  oflf  from  the  river  by  the  road  to  the  insane  asylum  water- 
works, which  goes  under  bridge  212.  This  pond  has  no  circulation 
and  should  probably  be  filled.     Sketch  on  Plate  XIEL 

Bridge  214  is  a  small  culvert  of  four  feet  span,  almost  entirely 
above  high  water,  the  outlet  of  a  pond  nearly  300  feet  long  and  * 
180  feet  wide.  Possibly  a  little  water  runs  in  and  out  through 
the  culvert  at  and  near  high  tide,  and  the  circulation  is  very  poor, 
causing  the  pond  to  be  in  bad  condition,  with  flags,  lily-pads,  eel- 
grass  and  algfe  in  abundance.  The  pond  receives  some  surface 
drainage,  but  no  regular  supply.  A  deeper  outlet  would  be  of 
great  help  in  restoring  the  pond  to  good  condition,  but  the  best 
remedy  is  filling,  if  it  is  near  enough  to  any  one  to  call  attention 
to  its  condition.     Sketch  on  Plate  XIIL 

Bridge  215  is  an  old  trestle,  which  is  in  process  of  filling  with 
porous  material,  leaving  no  apparent  opening.  There  is  a  little 
circulation  through  the  embankment  The  pond  has  very  steep 
banks  with  almost  no  surface  drainage  entering  it,  is  filled  with 
vegetation  and  has  the  possibilities  of  considerable  nuisance.  It 
is  over  500  by  120  feet ;  has  been  complained  of  by  people  living 
above,  and  should  be  filled  to  a  point  above  low  water. 
Photograph  29  was  taken  here.     Sketch  on  Plate  XIIL 

Bridge  216  is  an  old  trestle  in  process  of  filling,  as  is  215.  It 
is  in  worse  condition,  but  is  smaller,  being  about  300  by  100  feet, 
aud  hliould  receive  the  same  treatment     Sketch  on  Plate  XIIL 

Brill <;e  *217  is  a  culvert  of  twelve  feet  span,  the  outlet  of  a  brook 
and  a  pond  over  500  by  160  to  240  feet,  the  northern  half  being 
grown  up  witli  aquatic  vegetation,  subsurface,  and  covered  with 
algjts  and  tlie  southern  half  with  grasses.  The  pond  probably 
becomes  a  nuisance  at  times.     Anotlier  culvert  would  improve  the 
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oonditiou  of  the  northern  eud.  The  southern  eoil  would  be  mH 
treated  by  filling.     Sketch  nn  Plate  XIIL 

Bridge  218  is  n  culvert  of  about  twelve  feet  span,  the  outlet  of 
a  cove  about  2,400  feet  long  aud  350  feet  wide,  with  steep  high 
banks  and  a  drainage  channel  entering  at  the  upi>er  end.  There  is 
probably  coijaiderable  percolation  through  the  bank,  but  the  vater 
ia  covered  .with  greenish  aud  yellowish-green  algie.  The  present 
culvert  is  evidently  too  small  to  give  anything  like  good  circula- 
tion, and  at  least  two  more  culverts  are  needed  near  the  ends, 
these  to  be  of  sufficient  water-way  to  give  a  good  change  of  water 
with  each  tide.     Sketch  on  Plate  XIII. 

Bridge  219  is  a  culvert  of  about  seven  feet  span,  the  outlet  of  a 
cove  about  900  by  30  to  100  feet,  which  is  principally  a  swamp, 
afloat  at  high  tide  and  with  little  or  no  water  at  low  tide.  The 
best  treatment  for  this  case  is  probably  filling.  Sketch  on  Plate 
XHL 

Bridge  220  is  a  culvert  of  six  feet  span  in  which  the  water  is 
about  one  foot  deep  at  ordinary  high  tide*  The  water  in  the 
pond  is  consequently  stagnant,  but  little  of  it  is  changed  and  its 
surface,  where  not  grown  up  with  weeds  and  grass,  is  covered  with 
a  thick  greenish  scum  of  algte.  It  is  doubtless  a  nuisance  to 
houses  near  and  should  be  filled.  About  500  feet  long  by  80  feet 
wide  in  the  widest  part.     Sketch  on  Plate  XIIL 

Between  bridge  221  (au  oveihead  bridge)  and  Hyde  Park  ore 
four  ponds  with  no  culverts.  The  first  is  just  above  bridge  321, 
about  150  feet  by  30  feet,  apparently  deep,  comparatively  clear 
water,  with  some  percolation  through  the  embankment.  The  sec- 
ond is  just  above  Greer's  Point,  is  about  800  by  75  feet,  clean  and 
clear,  with  the  exception  of  some  brown  patches  of  iilgie  float- 
ing about.  A  deserted  house  aud  bam  are  at  the  north  end. 
Should  be  filled  if  it  is  ever  cause  of  complaint.  Photograph  10 
was  taken  here.  The  third  and  fourth  are  just  below  Hyde  Park 
station,  are  quite  small  aud  dirty  (one  having  a  privy  on  its  bank), 
and  should  be  filled. 

Befweeit  Hyde  Park  and  Staatsbiirg. 

Bridge  223  is  a  three-span  bridge  over  the  mouth  of  a  creek  jnat 

above  Hyde  Park  station,  with  about  eighty  feet  of  opening  at 

DO  special  obstruction  to  drainage.      Some  dark  green  alg»  were 

floating  on  the  surface.     Care  shonld  be  taken  to  keep  sewage  ovi 
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of  the  creek,  as  its  deposit  at  or  near  the  mouth  of  the  creek  is 
very  liable  to  create  nuisance.  The  appearance  of  the  banks  and 
bottom  indicate  some  such  pollution  of  the  creek  at  present. 

About  one-half  mile  north  of  Hyde  Park  station  is  a  pond  with 
no  culvert  and  but  little  percolation  through  the  bank.  But  little 
surface  drainage  reaches  it,  and  it  is  shallow,  filled  with  rank 
vegetation,  and  covered  with  algte,  producing  considerable  nuis- 
ance at  times.  It  should  be  filled  if  complaint  is  made  of  it.  About 
250  by  80  feet,  with  steep  sloping  banks.  Photograph  11  was  taken 
here.     Sketch  on  Plate  XIV. 

Bridge  226  is  of  eight  feet  span,  near  the  south  end  of  a  pond 
500  by  100  feet,  which  is  nearly  bare  at  low  tide.  The  pond  is 
grown  up  with  rank  vegetation.  The  culvert  is  obstructed  at  low 
water  by  gravel.  The  best  condition  could  probably  be  obtained 
by  filling,  leaving  sufficient  slope  or  channels  to  collect  the  surface 
drainage  now  entering  the  pond,  and  deliver  it  at  the  culvert 
Photograph  12  was  taken  here.     Sketch  on  Plate  XIY. 

About  1,000  feet  south  of  bridge  227  is  a  pond  about  500  by  60 
feet,  with  no  culvert  and  with  some  percolation  through  the 
embankment  It  is  quite  stagnant  and  quite  well  filled  with  sub- 
surface vegetation,  and  a  large  part  covered  with  green  algae. 
The  banks  are  steep.  If  it  is  a  nuisance  to  the  neighborhood  at 
any  time,  it  should  be  filled.     Sketch  on  Plate  XIY. 

Bridge  227  is  the  outlet  of  a  ditch  about  700  by  25  feet,  through 
which  water  flows  only  at  high  tide.  The  ditch  should  probably 
be  filled  to  the  level  of  high  tide. 

Between  Staafsbur(j  and  Rhinebeck, 

Bridges  243  and  214  are  the  outlets  of  the  head  of  Yanderberg's 
cove,  ab  )ve  Staatsburg.  Bridge  243  has  three  spans,  with  a  total 
opening  of  about  100  feet,  and  244  has  an  opening  of  eighteen  or 
twenty  feet  The  cove  is  about  three-quarters  of  a  mile  long  and 
one-(juarter  mile  wide;  is  of  fair  depth  and  in  good  condition 
gen(»rjilly.  The  bridges  have  not  sufficient  opening  to  insure  any- 
thing like  a  thorougli  changing  of  water,  and  it  is  only  a  question 
of  time  until  the  condition  of  the  cove  will  deteriorate  sufficiently 
to  cause  considerable  nuisance,  as  in  the  case  of  other  large  coves 
now  under  less  favorable  circumstances.  The  appearance  of 
marshy  borders  along  the  banks  shows  the  tendency  of  all  such 
places   to  filling  up  with  growths  of  vegetation  and  becoming 
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marshes.  Outside  the  embankment  we  have  a  similar 
The  difference  between  outside  and  inside  is  only  one  of 
tion,  and  it  will  be  ultimately  more  economical  to  provide  snffioiflM 
openings  in  area,  distrilmted  along  the  length  of  the  cove  to  inson 
a  good  circulation  and  a  fair  amount  o{  change  of  water  at  ei 
tide,  than  to  force  the  water  to  remain  indeSnitely  behind  tin 
embankment,  and  so  prevent  the  cairjing  off  of  the  products  oj 
decay  of  the  vegetation.  In  time  the  level  of  the  bottom  will 
raised  by  the  deposit  of  these  materials  and  a  swamp  formed, 
already  indicated,  and  when  this  happens  it  will  be  an  expei 
proceeding  to  abate  the  great  nuisance  then  in  existence, 
on  Plate  XV. 

Bridges  245  and  246  are  outlets  of  a  large  cove  about  two  n 
below  Rhinebeck  station,  which  is  nearly  one-half  mile  long 
up  to  IJOO  feet  wide.     Both  bridges  are  north  of  the  center  of  ihc 
cove  and  are  fifteen  to  eighteen  feet  span.     The  cove  is  8om«w] 
shallower   than   the   last  one  described  and  is  probably  parl^ 
nncovered  at  low  tide  (%'isited  at  high  tide).     It  will,  therefonj 
come  to  bad  condition  earlier  than  that  one  and  the  same 
dies  of  increased  number  and  size  of  culverts  should  be  earliu 
applied,  but  will  probably  not  delay  the  production  of  a  bad  oi 
ditiou  so  long.     A  number  of  houses  on  the  hills  above  would 
affected  by  any  considerable  deterioration  in  the  condition  of  I 
cove.     Sketch  on  Plate  XTV. 

Bridge  247  is  of  ten  feet  span,  the  outlet  of  a  creek  and  a  pa 
250  by  80  feet,  grown  up  with  lilies   and  other  vegetation,  mai 
should  be  filled,  leaving   a   channel   for   the   creek.     Sltetoh 
Plate  SIV. 

Bridge  248  is  of  fifteen  feet  span,  near  the  north  end  of  a  pBiA 
700  by  150  feet,  at  the  base  of  steep,  wooded  slopes,  in  wliidi  ill 
circnlation  is  very  poor,  the  northeru  end  being  grown  np  wH 
lilies  and  other  vegetation.  It  is  probably,  at  times,  a  nuisance  ' 
the  inhabitants  of  the  houses  on  the  bank  above  and  shonld  I 
filled.     Sketch  on  Plate  XIV. 

Bridge  249  is  of  ten  feet  span,  the  outlet  of  a  pond  about  900  b; 
100  to  150  feet,  with  steep  banks,  which  receives  but  little  snrboi 
drainage.    The  circulation  is  not  very  good  and  the  pond  is  groi 
up  with  lilies  in  places.     If  such  portions  as  are  above  low-tid 
were  filled,  the  remainder  would  probably  be   small  enough 
have  a  good  circulation  through  the  present  small  culvert 
on  Plate  XIV. 
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llii'lf/"  ;^^l  It  r;f  <'if^hf-<"'ii  f<'irt  K|;?iij,  aiid  is  zif'iiT  the  south  end  of 
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null  h«h  .  wiiiiM  |*n'iiiTV<'  f.li«r  pre.Kinit  j^ood  condition  indefinitely. 
VViili  III'-  (iM'Mi'iit.  r.oiiipar.'LiivrJy  small  o]K^niii<4,  it  is  but  aquestion 
lit  tiiiiit  iinl.il  IIk'  t'oiiditioii  of  tlin  c^)vo  becomos  bad.  Sketch  on 
IMiiti^  \  VI 

Itihli'r  'Mt'.t  in  of  nif^lii  fn^  Hpan,  tii(^  outhit  of  a  swamp  about 
.MHI  l.y  ii)  In  loo  frrl  lit  tli«<  font  of  u  gttnth*  slopiujiij  hill  with 
liiiii  ir  I  II I  in  VI-  Tlio  rtwjimj)  is,  most  of  it,  ii1)om>  low  water,  and 
I'liiun  n|i  Willi  |0-MSH.  It  should  Ito  tilh'd  to  an  elova-tiou  above 
lii;',li  widiM.  Willi  pn»|MT  slopi^  to  l!vkt»  siirfaco  draina«j;o  to  the 
«*iil\t'il       .Iipil  nniiDi  i»f  i\  lunnt'l.     Sketch  on  lM:lt^  XVI. 
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About  2,000  feet  north  of  bridge  258  is  a  pond  about  600  b; 
to  100  teet,  wliicli  has  no  apparent  outlet.  The  water  is  stngi 
aud  dirty,  and  is  full  o(  weeds  and  covered  with  algie  at 
southern  end.  A  large  culvert  would  probably  give  circulatii 
enough  to  keep  the  water  sweet,  or  the  pond  could  be  filled, 
the  foot  of  a  w.^oded  hilL     Sketch  on  Plate  SVL 

Bridge  260  has  aeven  feet  span,  and  is  the  outlet  of  a  pi 
about  800  by  200  to  260  feet.  The  water  is  deep  and  free  ft 
weeds,  but  there  was  a  considerable  area  covered  with  algie. 
pond  is  at  the  foot  of  a  gently  sloping  meadow,  and  is  not 
likely  to  give  cause  for  complaint.  More  ample  openings 
insure  change  of  water,  will  preserve  it  in  good  condition  iudi 
nitely.  The  bottom  of  the  culvert  is  above  the  level  of  low  wal 
Sketch  on  Plate  X\'I. 

Bridge  262  is  of  twelve  feet  span,  and  is  the  outlet  of  a  c] 
and  a  pond  about  800  by  225  feet,  with  deep  water  and  no  V' 
tatiou  except  at  extreme  north  end  and  near  the  mouth  of 
ereek.  Light  green  or  yellowish  algai  cover  the  south  end. 
bottom  of  the  culvert  is  above  the  level  of  low  water.  Better  cir- 
culation through  another  culvert,  and  the  present  one  deepeued, 
will  preserve  the  pond  in  good  condition  until  the  wash  from  the 
p hills  partially  fills  it  With  the  present  opening  a  much  shorter 
[time  will  produce  a  bad  condition.     Sketch  on  Plate  SVII. 

Bridge  263  is  of  nine  feet  span  and  is  near  the  south  end  of  a 

pond  about  1,400  feet  long  and  100  to  150  feet  wide.     There  are  a 

!good  many  weeds  in  the  pond,  and  it  is  nearly  all  covered  with 

boating  algju,  and  it  is  likely  to  become  a  nuisance  at  times.     Ths 

bottom  of  the  culvert  is  above  the  level  of  low  water.     A  more 

f  Bmple  opening  near  the  north  end  and  a  deepening  of  the  present 

I  culvert  will  aid  in  keeping  the  place  sweet.     The  southern  end  for 

i  i-bont  50(J  feet  bad  better  be  filled-     Sketch  on  Plate  XVII. 

Bridge  261  is  of  twelve  feet  span  and  is  at  the  north  end  of  a 
f  flwamp  about  400  by  80  feet,  grown  up  with  weeds,  lily-pads,  eta., 
L  and  covered  with  a  thick  layer  of  algra.  8ome  trees  grow  in  thai 
.'vater  also.  It  may  be  cause  for  complaint  and  can  best  be' 
k  remedied  oy  filling.     Sketch  on  Plate  XVII. 

Bridge  265  is  of  four  feet  span,  the  outlet  to  a  small  creek  which 
L  forms  a  marshy  place  about  300  by  100  feet,  grown  up  with  grass, 
I  reedS)  etc,  and  should  be  filled,  leaving  a  channel  for  the  creek 
1  surface  drainage  to  reach  the  culvert    Sketch  on  Plata  XVII. 
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Between  Ban-yiown  and  Tivoli.  " 

About  1,000  feet  Routh  of  brirlge  267  ia  a  pond  about  400  by  50 
feet  with  qo  apparent  outlet  The  water  is  dirty,  staguaut  and 
foil  of  weeds  with  quite  a  growth  of  algse  on  the  surface.  The 
place  is  very  probably  a  nuisance  many  times  and  should  be  filled. 
An  outlet  for  surface  drainage  should  be  provided.  Photogi-aph  8 
was  taken  here.     Sketch  on  Plate  XVIL 

Bridges  267,  eighty  feet  opening ;  2ti8,  ninety  feet  opening  ;  269, 
forty  feet  opening,  and  270,  450  feet  opening,  are  the  onttets  of  what 
is  called  South  Bay,  between  Barrylown  and  Tivoli.  The  opflffj 
water  in  the  bay,  behind  the  railroad  embankment,  is  about  one  s^9 
one-half  miles  long  and  one- fourth  to  one-half  mile  wide.  Weed^f 
grow  along  the  shore,  which  are  covered  at  high  tide.  Thf^H 
13  considerable  odor  at  times  of  low  tide  from  the  decaying  of  A^| 
vegetation.  The  circulation  is  in  general  good.  About  400  fo!^| 
■  north  of  bridge  270  is  Magdalen  Island,  which  lies  od  4^| 
river  side  of  the  railroad,  between  bridges  270  and  271,  about  oiiJ^| 
half  mile.  On  both  eides  of  the  railrniul,  along  this  distance,  ia,^H 
fiwamp,  that  on  the  island  side  being  about  200  feet  wide.  T|^| 
Bwamp  extends  above  bridge  271  about  a  mile  and  is  from  0«H 
fourth  to  oue-half  mile  wide.  As  outlets  to  this  marsh  there  m^M 
bridges  271,  seventy-five  feet  opening ;  372,  350  feet  oppiuo^^| 
273,  sixteen  feet  opening ;  274,  thirty-five  feet  opening ;  276,  tfaifl^| 
feet  opening-  In  front  of  the  bridges  is  generally  some  op^H 
water,  but  the  area  is  on  the  whole  one  gi'eat  marsh,  grown  ^^H 
thickly  with  vegetation.  Photograph  9  was  taken  at  the  southa^H 
end  of  South  Bay.  The  bottoms  of  culverts  273,  274  and  275  aE^| 
above  low  water.  ,^H 

Between  TivoU  and  CatskilL  ^V 

Between  bridges  278  and  2S0  are  a  half-dozen  .small  pocki^H 
from  100  to  GOO  feet  long  and  twcuty-Jive  to  fifty  feet  wide,  wllj^^| 
have  no  ajipareut  outlets,  are  stagnant  and  covered  with  a  U^^H 
scum  of  atgie.     They  should  all  be  fiUeth  ^^| 

Between  bridges  281  and  282  are  two  similar  ponds  from  30Q^^| 
500  feet  long  and  twenty-five  feet  wide,  without  outlets,  whS^H 
could  also  be  filled.  J^M 

Bridge  282  is  of  fifteen  feet  span,  and  ia  near  the  north  end^H 
a  pond  about  300  feet  long  and  about  the  same  width,  into  wIu^H 
a  small  brook  flows.  The  pond  is  pnrtlj'  grown  up  with  grass  nd^l 
lilies  and  may,  at  times,  be  a  nuisance  to  the  people  near.     Xt^H 
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on  the  lower  edge  of  Germantowu.  Sboakl  lie  filled  ii  complaint 
'  is  made     Photograph  33  was  taken  here.     Sketch  on  Plate  XVTL 

A  short  diatajioe  above  this  is  another  about  150  by  50  feet, 
with  ft  smftU  culvert  two  feet  square.  A  house,  bara  and  garbage- 
dump  are  on  the  bank.  It  is  used  na  a  duck  pond,  ia  deep  and  in 
good  condition.  Above  this  1,000  feet  or  bo,  is  another  similar. 
Both  can  easily  be  filled  if  neceasary, 

Bridge  283  is  of  six  feet  span,  near  the  south  end  of  a  pond 
ftbout  500  by  150  feet.  Most  of  the  pond  is  shallow  and  Rrowo 
up  with  grass  and  weeds,  with  some  algie,  A  amaU  creek  enters 
it  Houses  surround  the  pond,  aa  it  is  just  below  Germantown 
railroad  station,  and  it  should  be  filled  when  it  becomes  a  cause 
of  complaint,  a  channel  being  provided  for  the  creek.  Sketch  on 
Plate  XVIL 

At  bridge  281  is  a  small  swampy  place  100  by  40  feet  at  the 
mouth  of  a  creek. 

Bridge  286  is  of  four  or  five  feet  span,  is  the  outlet  of  a  pond 

about  500  by  200  feet,  which  has  an  abundant  growth  of  eel  grass. 

A  deeper  and  larger  culvert,  or  an  additional  one  near  the  south 

end,  would  improve  the  condition  of  the  pond  by  giving  more 

I  thorough  change  of  water.     Sketch  on  Plate  XVIL 

About  one-quarter  mile  below  Oermantown  steamboat  dock  is 
[■  A  pond  about  900  by  30  feet,  with  no  outlet.  It  has  steep  cliff 
I  banks,  and  is  grown  up  with  vegetation  of  various  kinds. 

Just  below  the  dock  ia  another  about  500  by  200  feet,  with  no 
-  outlet,  but  with  some  percolation  through  the  embankment.  A 
I  culvert  of  proper  size  would  keep  the  pond  sweet  for  an  indefinite 
I  time.     Sketch  on  Plat«>  XVIL 

Bridge  287  is  of  twelve  feet  span,  the  outlet  of  a  pond  about 
[  1,700  feet  long  and  200  to  300  feet  wide,  deep  and  fairly  clean. 
There  are  several  houses  at  the  south  end.  Two  more  culverts 
near  the  ends,  of  ample  opening,  would  give  much  better  change 
of  water  aud  would  preserve  the  present  condition  indefinitely. 
Sketch  on  Plate  XVIL 

Bridge  239  is  of  eighteen  feet  span,  the  outlet  of  a  creek  and  a 
pond  about  1,400  feet  long,  and  from  100  to  300  feet  wide.  The 
southern  end  is  connected  with  the  northern  and  the  culvert  by  a 
narrow  obstructed  channel  eight  or  ten  feet  wide,  and  is  a  pool  of 
stagnant  water,  grown  up  with  weeds  and  grass.  The  circulation 
throughout  is  poor  and  can  not  be  improved  gieatly.    The  northern 
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portion  is  grown  up  with  vegetation,  and  its  decay  produojI^^B 
stroDg  odor.  Filling  is  the  oalj  adequate  remeil;.  Fhotof^^^^f 
34  was  taken  here.     Sketch  on  Plate  XYIII.  ^^H 

Bridge  290  is  of  ten  feet  span,  and  is  at  the  north  end  of  a  I^^H 
900  by  350  feet,  which  is  grown  up  with  lilies,  grass,  etc^  U^^| 
quite  stagnant.  Additional  circulation  would  probahly  ^^M 
improve  the  condition  of  the  pond  much,  as  it  is  quite  aha^^^f 
There  is  the  same  character  of  vegetation  outside  the  QialM^^| 
meut,  but  the  circtilatioo  of  the  bides  carries  oil'  the  prodool^^H 
decay  in  hirge  part,  and  prevents  the  production  of  so  muoh^^H 
8&Qce  as  within  the  embankment,  where  there  is  almost  no  oinl^^H 
tion.  Filling  is  the  only  complate  remedy  for  the  pond,  and  sb^^^l 
be  resorted  to  if  the  pond  is  just  cause  of  complaint,  from  proxijn^H 
to  dwellings  or  other  reason.     Sketch  on  Plate  XVIH.  ^^^| 

Bridge  '291  has  an  opening  of  about  350  feet,  and  is  the  Q^^^| 
of  Livingston  creek,  just  below  Linlithgo  railroad  station.  Ali^^H 
half  the  water-way  of  the  bridge  is  covered  at  low  tide,  and  bb^^H 
all  at  high  tide.  A  greater  depth  would  improve  the  oirouli^^^H 
through  the  opening  somewhat.  There  are  Urge,  shallow  tf)^^| 
on  both  sides  of  the  railroad,  grown  up  with  grass,  etc.  ^^^^H 
inside  is  a  marsh  opposite  and  south  of  the  bridge.  Skotdl^^H 
Plate  XYIII.  ^H 

Bridge  292  is  a  short  distance  above  Linlithgo,  and  beloil^^H 
iron  works,  is  of  six  or  eight  feet  span,  the  outlet  of  a  S'l'^^^l 
about  1,500  by  60  to  100  feet,  covered  at  high  water  and  bM^^H 
nearly  so  at  low  water.  ^^H 

At  the  iron  works  is  a  cove  surrounded  by  a  trestle  to  the  4^^H 
This  trestle  is  now  filled  part  way  round.  Should  it  be  JI^^H 
much  further,  the  cove  should  be  filled  also.  Bridge  293  i^^^H 
overhead  bridge  where  the  trestle  crosses  the  railroad.  ^^^| 

Bridge  295  is  of  thirty  feet  span,  the  outlet  of  a  small  Q^^H 
one-fourth  mile  or  so  below  Oatskill.     It  is  marshy  on  each  "^^^1 
of  the  creek,  the  bottom  is  all  bare  at  low  tide,  aod  probably-bttlJ 
slightly  covered  at  hi^h  tide.     Houses  and  their  outbuildings  add 
pollution.     The  marsh  should  be  filled  to  an  elevation  above  high 
water,  leaving  ample  channel  for  the  creek.    Sketch  on  Piate  SVlJi 

Between  Catshill  and  Hudson. 

Just  above  Catskill  station  is  a  pond  about  1,200  by  60  to  75 

feet,  full  of  grass  and  subsurface  vegetation,  with  no  apparent 

outlet.     There  is  probably  some  percolation  through  the  bank,     tt: 


1 
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should  be  filled  if  there  is  any  interested  person  to  make  complaint 
of  its  condition.     Sketch  on  Plate  XVIII. 

Between  the  above  and  bridge  296  and  between  bridges  296  and 
297  are  three  swamps  behind  the  railroad  embankment  (one  being 
at  some  distance  from  the  river)  which  have  no  outlets.  They 
seem  to  be  formed  by  surface  drainage,  which  is  confined  by  the 
em,bankment,  and,  if  so,  small  culverts  at  proper  elevation  will 
probably  dry  tliem  out,  with  possibly  some  aid  from  ditches. 

Bridge  297  is  a  box  culvert  of  three  feet  span,  but  little,  if  any, 
below  the  level  of  high  water.  If  deepened,  it  would  perhaps 
empty  the  pond,  which  is  about  700  by  100  feet,  and  a  slight  filling, 
with  slope  towards  the  culvert,  would  prevent  its  being  a  nuisance. 
No  houses  within  500  feet.     Sketch  on  Plate  XX. 

Bridge  298  is  the  outlet  of  Hudson  South  bay  and  has  an  opening 
of  about  150  feci  This  bay  has  been  reported  upon  before,  and 
the  report  is  printed  in  the  third  annual  report  of  the  State  Board 
of  Health  (1883),  page  229.  There  seems  to  be  an  additional 
railroad  embankment  across  the  bay  now,  almost  at  right  angles 
to  the  river,  with  but  one  rather  small  and  obstructed  culvert,  so 
that  the  circulation  in  the  northern  portion  of  the  bay  is  very  slight 
and  the  area  is  thickly  grown  up  with  tall  grass  and  reeds.  Con- 
siderable progress  has  \yeen  made  towards  filling  up  this  portion 
of  the  bay,  and  the  work  should  be  continued  as  rapidly  as 
possible.  A  small  area  still  further  north,  behind  the  embank- 
ment of  the  Boston  and  Albany  railroail,  is  also  a  source  of 
nuisance  from  the  house  drainage  settling  in  it,  and  should  be 
filled.  The  southern  portion  of  the  bay  has  considerable  open 
water  in  it  The  swampy  portions  should  be  filled  as  rapidly  as 
possible,  after  the  filling  of  the  northern  portion  is  completed, 
leaving  ample  channels  for  the  creek  and  for  surface  drainage. 
Photographs  3  and  4  were  taken  here.  The  city  garbage  dump  is 
located  only  a  short  distance  above  bridge  298,  and  will  be  a 
source  of  some  nuisance.  The  lighter  portions  of  the  garbage 
hen^  dum])ed  are  met  with  in  considerable  quantities  for  a  long 
distance  down  the  river,  and  it  is  a  source  of  considerable  pollu- 
tion to  the  water.  There  seems  to  be  some  attempt  to  empty 
garbage  only  at  the  times  of  high  tide,  thus  causing  most  of  the 
refuse  to  be  carried  down  stream,  so  that  it  will  not  affect  the' 
citv  of  Hudson.     Sketch  on  Plat^  XIX. 

« 

i^ridge  301,  thirty-five  feet  opening,  302,  sixty-five  feet  opening,, 
and  303,  225  feet  opening,  are  the  outlets  of  the  North  bay,  at 
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Eudaou,  wbicli  is  about  one  and  one-lialf  miles  long  and  -O^H 
eightli  to  oue-({Uttrter  milp  wide,  on  the  northern  side  of  Uie  city 
of  Hiidaon.  Tliere  is  an  area  in  front  of  each  bridge  wbieh  is  free 
from  vegetation,  and  there  in  quite  an  area  of  open  water  near 
the  south  end,  but  much  the  greater  proportion  of  the  bay 
lies  on  a  level  between  high  and  low  water,  and  is  grown  up 
with  reeds,  grass,  etc.  It  ia,  on  the  whole,  in  slightly  better 
condition  than  South  bay,  but  the  sourcea  of  poUution  men- 
tioned below  will  reduce  the  bay  to  the  same  or  a  worse 
condition.  There  is  quite  a  population  near  the  southern  shore, 
which  directly  pollutes  the  water,  and  in  tlie  midst  of  the  hoasea 
on  the  bunk  is  the  outlet  of  a  large  aewer  from  the  city,  which 
discbarges  a  large  amount  of  pollution  into  the  bay.  The  effoot 
of  this  pollution  upon  the  water  and  air  is  very  sensible,  and  it 
should  be  stopped  as  sonn  as  possible.  Considerable  amounts  of 
the  solid  portions  of  the  sewage  are  deposited  on  the  bottom  of 
the  bay  and  among  the  i-oots  of  the  vegetation  growing  in  the 
Bwarapy  parts,  giving  rise  to  rank  growths  which  retain  consider- 
able matter  to  give  rise  to  much  odor  during  low  tides,  when  the 
ground  in  these  portions  is  bare,  A  brewery  and  a  factory  add 
considerable  pollution  of  different  natures.  Before  the  South  bay 
IB  filled,  at  the  present  rate  of  progress,  the  North  bay  will 
require  fillini:;  quite  as  much.  Indeed,  the  southern  portion 
requires  it  now,  as  much  as  any  portion  of  the  South  bay.  Thd 
purification  of  the  sewage  before  its  entrance  into  the  bay,  includ- 
ing therewith  the  drainage  from  the  brewery  and  factory  and  the 
adjacent  houses,  will  greatly  improve  the  condition  of  this  portion. 
The  city  draws  its  supply  of  water  from  the  channel  in  front  of  the 
city,  a  short  distance  below  this  North  bay,  and  it  is  hardly  to  be 
doubted  that  some  portion  of  the  sewage  pollution  reaches  the 
intake.  The  evidence  of  this  pollution  in  chemical  esaminatiom 
is  said  to  be  small,  but  it  is  nevertheless  sure.  The  location  of 
the  intake  is  prohibitory  of  the  discharge  of  sewage  into  the  river 
directly  in  front  of  the  city,  and  should  be  protiibitory  of  the 
present  method  of  discharge.  Photographs  1,  2,  35  and  36  were 
taken  here.     Sketch  on  Plate  XIX. 

Be/ween  Hudson  and  Stockport. 

One-fourth  mile  uorth  of  North  bay  is  a  large  swamp  1,700  by  J 

200  feet  with  no  outlet  apparent,  full  of  vegetation,  at  the  base  of  j 

wooded  hills.     If  it  is  a  source  of   nuisance  to  any  one,  two  laise  J 
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I  culverts  would  probably  give  circulation  euougli  to  carry  off  the 
[  products  of  decay  of  the  vegetatiou  as  rapidly  as  formed  and  so 
f  improve  the  condition  of  the  pond.     Sketch  on  Plate  XX. 

Brid[2;6  305  is  of  fourteen-foet  span,  the  outlet  of  a  large  pond 

and  Hwiimp,  which  is  almost  oounected  with  the  above  by  a  long, 

marshy,  obstructed  strip  along  the  track.     Thepoud  iBabout2,200 

by  350  feet,  and  is  grown  up  witli  rushes  and  swamp  vegetation, 

t  except  in  an  area  in  front  of    the  culvert.     It  probably  needs  two 

r  more  outlets  to  insure  good  circulation,  and  tho  long,  narrow 

L'Bwamp  could  well  be  tilled.     Sketch  on  Plate  XX. 

Between  bridges  305  and  306  is  a  long,  narrow,  wooded  swamp 
1  aimilar  to  that  at  bridge  323,  but  narrower. 

Bridge  306  is  over  an  arm  of  Eiuderhook  creek. 
Bridge  307  has  about  120  feet  opening  and  is  over  the  mouth  of 
Kinderhook  creek,  at  Stockport.  The  creek  seems  to  be  generally 
in  fair  condition.  The  water  in  the  river  in  the  vicinity  is  quite 
shallow.  Some  pollution  from  house  drainage  and  mill  refuse 
oomes  down  the  creek.     Photograph  6  was  taken  here. 

Bettveen  Stockport  and  Stuyvesaiit. 
Bridge  308,  of  fourteen  feet  span,  is  near  the  north  end  of  i 
I  pond  about  2,200  by  200  feet,  all  grown  up  with  grass  and  weedi 
V' except  a  channel  along  the  railroad  about  eight  feet  wide. 
^  iat  this  channel  is  hare  at  low  tide,  leaving  a  large  expanse  of  E 
r  veeds  and  algtc  expoi^ed,  wbich  give  rise  to  quite  an  odor, 
f  bottom  of  the  outlet  is  above  low  water.  If  it  were  high  enoug 
I  keep  the  entire  space  covered  with  water  all  the  time,  the  conditio) 
wet  the  pond  would  he  improved  tor  a  time,  but  nothing  short  o!  a 
lopen  trestle  would  give  suHicieut  circulation  to  keep  the  poiu 
■.'in  good  condition.     Filling  is  the  only  permanent  remedy. 

pond  is  at  the  foot  of  a  wooded  hill,  and  a  steeply  sloping  v 
l^rard.     The  houses  iu  this  neighborhood  may  be  too  tar  away  i 
Vhe  affected  by  the  nuisance  created  in  the  pond.     Photograph  I 
|.1ra8  taken  here.     Sketch  on  Plate  XX. 

Bridge  809,  of  fifteen  feet  span,  is  the  outlet  ot  a  pond  abottj 

I  2,000  by  300  feet,  jnst  above  Stockport  Landing.     It  is  full  < ' 

weeds  at  low  tide,  which  are  probably  covered  out  ot  sight  a 

high  tide.     The  wat«r  is  perhaps  a  foot  deep  in  the  ciilvert  at  loi 

,  tide.     The  circulation  is  not  very  good,  owing  to  the  small  opei 

^  iug  of  the  culvert.    A  large  culvert  near  the  south  end  woo] 
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preaerre  the  pond  in  good  condition  indefinitely.  l%eW^^| 
fieveral  honses  near  tbo  south  end.  Fliotograpli  7  v&s  taket^^^H 
Sketch  on  Plate  XX.  J^M 

Bridge  310  of  fifteen  feet  span,  is  the  outlet  of  a  pond  BoRH 
800  by  100  feet  or  more,  full  of  a\g,m  and  weeds  which  prodaoB'' 
at  times  coiBiderable  otTensive  odor.  Water  scarcely  flowB 
throti<;h  the  outlet  at  low  water.  There  are  several  houses  naor 
by.  When  complained  of  the  place  should  be  filled,  leaTin^  a 
chauuel  to  the  present  culvert  to  carry  off  surface  drainage,  which 
could  then  well  discharge  at  or  above  high  water  leveL  Sketoh 
on  Plate  XXI. 

Bridge  312,  just  north  of  the  above,  was  formerly  tho  oailal 
of  a  swamp  and  water-way,  bat  the  swamp  is  now  being  filled  up 
for  a  brickyard  with  a  channel  left  for  tho  surface  drainage. 
-  Bridge  318  in  a  culvert  made  of  two  lai^i^  sewer  pipes,  the 
outlet  of  a  pond  about  1,200  by  200  feet,  filled  with  weeds,  al^lsQ^ 
etc,  and  stagnant.  It  is  just  north  of  Coxsackie  station,  and 
several  houses  are  on  and  near  its  banks.  Stagnant  ditches  extend 
along  both  sides  of  the  track,  almost  to  the  station  building. 
Filling  should  be  resorted  to.     Sketch  on  plate  XXI. 

Bridges  319  and  320  are  the  outlets  of  a  shallow,  reedy  pond 
about  3,500  by  3f)0  feet,  much  of  it  about  the  level  of  low  tide, 
in  about  the  same  condition  at  present  as  the  river  outside  the 
embankment.  Several  houses  are  along  the  road  running  on  tha 
eastern  aide  of  the  pond.  A  better  circulation  of  water  should  be 
secured  by  more  and  larger  openings,  and  the  portion  behind  the 
embankment  can  then  be  retained  in  as  good  condition  as  that 
outside.  With  the  present  openings,  much  of  the  organic  matter 
produced  by  the  growth  of  vegetation  must  remain  inside,  and 
will  in  the  course  of  time  become  a  source  of  trouble,  while  free 
circnlatiou  would  carry  a  much  greater  proportion  of  it  away  and 
prevent  the  formation  of  a  malodorous  marsh.  Sketch  on 
Plate  XXI. 

Bridge  322  is  a  culvert  of  three  feet  span,  the  bottom  of  which 
is  a  little  below  high  tide.  The  culvert  is  the  outlet  of  a  small 
swamp,  about  400  by  50  or  60  feet,  which  is  apparently  not  maoh 
of  a  nuisance.  Can  readily  be  filled  if  at  any  time  found  neceasaiy. 
Sketch  on  Plate  XXI. 

Bridges  323,  324  and  325  are  apparently  all  outlets  of  the  same 
large  swamp,  which  is  one  and  one-fourth  to  one  and  one-half 
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there  are  sercrfil  Iionsi^s  tLerenn  uear  the  poud.  Filling  U^^^l 
only  remedy  that  will  bo  complete.  An  umple  i^Lannel  and  p^^^H 
alojies  to  take  care  of  the  surface  draioa^  and  the  small  11^^^| 
course  should  be  provided  lor.     Sketch  on  Plate  XSVL  ^^^^ 

Biidge  331  is  the  outlet  of  a  Hood- water  ron  from  the  hilL  It  Ji' 
at  the  southern  end  of  a  swamp  about  400  by  50  feet,  which  should 
be  filled  if  valid  complaint  is  made  by  the  residents  in  the  hoasea 
near.     Sketch  on  Plate  XXVI. 

Bridge  332,  abont  twelve  feet  span,  is  the  ontlet  of  a  pond 
about  1,300  by  200  feet,  most  of  which  is  deep.  The  pond  (xtuld 
be  preserved  in  good  condition  if  the  outlet,  now  abo%-e  low  water, 
were  deepened  and  widened  so  as  to  give  a  better  circulation,  and 
if  300  to  400  teet  at  each  end  were  filled  above  the  level  of  hi{^ 
water.     Sketch  on  Plate  XXVI. 

Bridge  383  is  three  small  culvert  pipes,  the  outlet  of  a  pond  od 
the  north  side  of  the  railroad  station  at  Schodack  Lauding,  The 
main  part  of  the  pond  is  about  700  feet  long  and  200  feet  ivide, 
is  stagnant,  since  the  outlet  is  at  or  above  the  level  of  ordinaTy 
high  water  and  two  of  the  pipes  are  stopped  up.  and  is  probably 
a  nuisance  at  times  to  the  houses  on  the  street  above  it,  especially 
as  "Some  house  dmini^B  probably  reaches  it.  It  should  ba 
filled,  proper  provision  being  made  for  surface  drainage.  Sket*^ 
on  Plate  XX\X 

Bridge  334,  of  fourteen  feet  span,  is  the  outlet  of  a  small  creek 
with  a  email  swamp  about  on  the  level  of  high  water,  from  600  to 
800  feet  long  and  100  feet  wide,  which  can  be  easily  filled  it  rt 
proves  to  be  a  nuisanue  to  the  houses  of  the  Ullage  ou  its  banko; 
Sketch  ou  Plate  XXVI. 

Bridges  336  and  337  are  outlets  of  a  swamp  near  the  lev»>l  of 
high  water.  The  condition  of  the  swamp  can  Ije  improved  hj 
ditches  running  to  the  two  culverts  and  to  another  whioh 
should  be  inserted  between  them.  The  swamp  can  thus  be  madft 
fairly  dry  and  most  of  it  suitable  for  some  kinds  of  crops.  It  may 
be  necessary  to  fill  slightly  some  of  the  lowest  places.  Tb* 
8wami>y  area  is  approximately  2,000  by  1,000  feet,  lying  along  'the 
base  of  a  hill  with  a  road  and  several  houses  uear  its  edge. 
Abont  one-fourth  mile  uorth  is  a  similar  swampy  place,  perhaps 
one  fourth  mile  long  and  200  feet  wide,  with  no  outlet,  but  other- 
wise in  much  the  same  condition  as  the  other  and  to  be  benefited 
by  about  the  same  treatment.     These  swampy  areas  are  accompA- 
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nied  on  the  outside  of  the  railroad  embankment  by  simiiar  areas 
in  practically  tlie  snme  couditiou,  whicli  can  be  more  easily 
drained  becnuae  the  oatleta  to  ditches  can  be  chosen  with  less 
restriction.     Sketch  on  Plate  XXVI. 

Bridgo  'iiZS  in  a  short  distance  above  the  swamp  just  mentioned, 
bnt  apimrently  has  no  connection  with  it.  A  connection  with  it 
would  be  of  little  use,  as  it  is  too  far  away  for  th«)  fall  available 
to  carry  the  drainagu  water.     Sketch  on  Plate  XXVL 

Bridge  339,  of  fifty  feet  span  or  more,  is  at  the  outlet  of  a 
creek.  Sonth  of  it  is  a  stagnant  pool  about  COO  by  100  feet, 
whose  connection  with  the  creek  is  greatly  obstructed  by  a  dyke 
and  insafScieut  channels.  This  portion  should  be  filled.  North 
from  the  creek  runs  a  ditch  along  the  track  to  bridge  3rl0  with  one 
break,  where  a  private  roadway  crosses  the  track.  This  ditch 
seems  to  be  one  from  which  dirt  was  taken  to  build  a  portion  of 
the  railroad  embankment.  It  is  much  obstructed  with  weeds  and 
brush.  The  tide  rises  and  falls  in  the  greater  part  of  it,  and  it 
should  be  kept  clean,  or  filled  to  a  level  above  high  water.  On 
the  river  side  of  the  embaukment  is  a  thin  growth  of  aquatic 
grasses.     Sketch  on  Plate  XXVI. 

Bridge  342  is  at  the  mouth  of  Papscanee,  or  Dead  creek,  an  arm 
(A  the  river  which  runs  for  over  four  miles  along  the  river,  open- 
ing at  both  ends  into  the  main  river.  Nearly  a  mile  above  bridge 
342  is  another  arm  which  formerly  connected  the  said  creek  with 
the  river,  dividing  the  ground  inclosed  between  the  creek  and  the 
river  into  two  islands,  Pistaway  island  at  the  south  and  Papscanee 
island  at  the  north.  The  railroad  embankment  has  been  built 
across  this  arm,  leaving  no  opening  but  u  small  culvert  not  of 
sufficient  importance  to  receive  a  number.  Nearly  three  miles 
above  bridge  342  the  railroad  crosses  the  creek,  which  thence  con- 
tinues on  the  rivor  side  of  the  railroad  embankment  for  over  a  mile 
further  north.  No  opening  is  left  in  the  embankment  at  tlie  cross- 
ing. About  three  miles  of  the  creek,  which  is  from  75  to  500  feet 
wide,  has  no  outlet  or  iulet  except  bridge  342.  There  is,  theitifore, 
but  Httlo  c'lrculation  therein  and  it  is  quite  stagnant.  The  soil 
on  these  Lslands  is  wet,  as  they  lie  quite  low.\nd  are  subject  to 
overflow  at  times  of  flood,  but  it  is  in  general  subject  to  cultix'fr- 
tion  and  suitable  for  certain  crops.  Throughout  nearly  the  whole 
four  miles  ot  railroad  above  described  the  embaukment  was 
apparently  made  by  throwing  up  the  earth  from  ditches  dug  along 


h. 


222 


Tenth  Aunual  Report  of  the 


itB  base.  These  ditches  are,  most  of  them,  so  low  that  the  waflB 
stands  in  them  nearly  or  cjiiite  all  the  time,  and  as  no  attempt  baS 
been  mode  to  connect  them  together  or  to  the  river  or  creek,  tiiBj 
are  quite  stagnant  and  at  times  quite  odorous  from  the  dec&y  of 
the  vegetation  which  finds  root  there.  These  conditions  of  tlie 
creek  and  the  ditches  are  not  strictly  sanitary,  but  they  are  bb 
addition  of  but  a  small  amount  to  the  uusanitary  conditions 
produced  and  in  process  of  production  by  the  dykes  built  in  the 
river  to  confine  the  channel  and  improve  the  navigation,  the 
character  of  which  is  described  in  Virief  elsewhere.  Sketch  on 
Plate  XXYIL 

■West  Shore. 

(Bridge  numbers  on  the  west  shore  are  those  of  the  NewTork,  West  Shore 
and  BuCTalo  railroad.] 

Bridge  36,  at  the  thirty-sixth  mile-post,  ie  a  trestle  of  twen^- 
eight  spans,  in  all  about  450  feet,  at  the  mouth  of  a  creek,  and 
extends  along  the  railroad  perhaps  700  feet.   Sketch  on  Plato  SXIL 

Bridges  37,  38.  39,  40  and  41  are  trestles  from  200  to  500  feet 
long,  across  coves  with  rock  bottoms  and  sides.  All,  from  36  to 
41,  are  at  present  clean  and  clear,  and  will  remain  so  as  long  as 
the  trestles  remain  open. 

Bridge  42,  at  the  thirty-eighth  mile-post,  is  across  a  cove  with 
soft  bottom  such  that  caual  boats  were  sunk  to  carry  the  weight 
of  the  embankment  It  is  of  about  130  feet  span  and  the  cove  ie 
abbut  700  by  60  feet,  without  much  circulation,  and  is  possibly  a' 
nuisance  at  times.     Sketoh  on  Plate  XXH. 

Bridge  43  ia  a  trsatle  of  about  250  feet  opening,  across  an 
opening  in  similar  condition  to  that  at  42  and  possibly  some- 
what of  a  nuisance  at  times.  The  cove  is  about  1,100  by  100  to 
200  feet  A  small  mountain  brook  enters  near  the  south  end,  the 
trestle  being  at  the  north  end.  The  south  end  is  grown  up  with 
marsh-grass.  Bridge  44  is  similar  to  37,  about  400  feet  o|)ening^ 
cove  fifty  feet  wide.     Sketch  on  Plate  XXII. 

About  900  feet  south  of  bridge  46  is  a  rock  fill  about  600  feet 
long,  which  cuts  off  a  cove  nearly  200  feet  wide,  at  the  base  of  a 
rocky  hill.  It  is  at  present  clean,  owing  to  its  rock  bottom,  bat 
has  little  or  no  circulation  and  may  become  quite  a  nuisance  in 
coarse  of  time.     Sketch  on  Plate  XSII. 

Bridges  45  and  46  are  outlets  of  a  great  marshy  tract  back  of 
lona  island.     Much  of  the  railroad  line  ia  on  treaties  and  is  but 
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little  obst.ractioQ  to  tlte  circulation  of  water.  The  tr,estles  sLonld 
not  be  filled  as  any  material  reatriction  fi£  tlie  outlets  to  thf  marsh 
woiilil  probably  produce  a  p^eat  Duisance.  The  present  condition 
is  not  all  that  cotUd  be  desired,  but  it  is  bearable,  and  in  view  of 
the  difficulties  involved  ia  any  improvement,  should  not  be 
allowed  to  deteriorate.     Sketch  on  Plate  XXV, 

Bridf^s  47,  48  and  49  are  open  trestles.  When  47  and  48  are 
fided,  the  entire  cove  should  also  be  filled.  When  49  is  filled,  one 
or  more  lar[;e  openings  besides  the  draw  should  be  left,  to  insure 
gooA  circulation.     Sketch  on  Plate  XXII. 

Above  Fort  Montgomery  are  tliree  coves  with  no  apparent  out- 
lets. One,  at  the  forty-third  mile-post,  is  about  400  by  150  feet, 
with  cow  stable,  pif(-pen,  duck-yard  adjacent,  and  is  rapidly 
beeoming  a  nuisance.  Just  north  is  another  in  similar  condition, 
300  by  80  feet.  Five  hundred  feet  or  so  farther  north  Ls  another 
about  700  by  200  feet,  which  is  not  now  a  nuisance,  but  will  be  in 
time  if  its  circulation  is  not  greatly  improved.  Near  the  forty- 
fourth  mile-post  are  three  others  in  similar  condition  but  smaller, 
one  having  a  culvert  of  about  twenty  feet  span.  All  will  require 
filling  sooner  or  later.     Sketches  on  Plate  XXIL 

Bridges  60  and  61  are  outlets  of  a  cove  about  2.300  by  300  (eet 
iQ  a  pocket  just  below  Storm  King,  and  consequently  not  much 
nuisance  except  to  the  house  or  two  on  its  banks.  The  ciroulation 
is  fair,  but  the  depth  of  water  is  such  as  to  permit  the  growth  of 
marsh  grass,  and  the  decay  of  the  vegetable  matter  must  produce 
some  unpleasant  odors.     Sketch  on  Plato  XXII. 

Bridge  64,  of  about  350  feet  opening,  is  at  the  outlet  of  Mur- 
derer's creek  and  at  the  head  of  the  cove  above  Cornwall.  The 
cove  is  shallow  for  a  half  mile  or  so  outside  of  the  bridge,  with  a 
channel  dredged  for  brick  barges.  South  of  the  bridge,  the  cove 
liebind  the  railroad  is  almost  bare  at  low  tide,  just  deep  enough 
to  present  excellent  conditions  for  the  growth  of  vegetation,  and 
as  the  circulation  is  very  poor,  there  is  a  strong  odor  from  the  area. 
Bridge  63  is  an  outlet  at  the  south  end,  which  is  apparently  of  but 
little  use.  The  urea  above  described  should  be  filled.  North 
and  west  of  bridge  64  the  creek  and  cove  are  grown  up  with 
much  grass  and  weeds,  producing  a  great  marsh  for  which 
there  is  not  much  remedy  at  reasonable  expense,  except,  perhaps, 
a  dam  with  sufiicient  depth  of  water  to  prevent  the  growth  of 
grass  and  weeds.    There  is  now  but  little  circulation  over  a  f;reat 
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area,  except  aloDg  the   creek,  and  the  malarial  inflaem 
place  must  be  great.     Sketch  on  Plate  XXIII. 

Bridge  G6  (?)  is  of  two  spiius,  each  sixteen  feet,  bnt  one  deej 
enough  for  a  flow  of  water  at  low  tide.  The  cove  in  about  700  by 
150  feet  and  seems  to  be  remote  from  hoiiaes.  la  grown  np  with 
grass  and  weeds,  having  always  some  water  ia  it,  though  a  chnnDot 
through  the  bridge  and  the  gravel  outside  would  probably  emptor 
it  at  low  tide.  Should  be  tilled  if  complained  of.  Sketch  o 
Plate  XXni. 

Bridge  67,  of  twenty-five  feet  span,  is  near  the  north  end  of 
pond  about  700  by  150  feet,  in  very  bad  condition,  with   booms 
and  brick-yards  near  or  on  the  banks,  to  which  it  is  probably  cot- 
siderable  nuisance.     It  should  be  tilled.     Photograph  28  waa  taken 
here.     Sketch  on  Plato  XXIII. 

Bridge  68  is  the  outlet  of  a  cove  which  should  be  filled,  as  it 
in  about  the  same  condition  as  the  above  but  somewhat  lai^r,  and 
is  ou  the  edge  of  New  Windsor.     It  is  now  being  filled  slowly 
with  refuse  from  brick-yards.     Photograph  27  was  taken  here. 
Sketch  ou  Plate  XXHL 

Bridges  70  and  71  are  the  outlets  of  a  loug  pond  In  front  of 
brick-yards  at  New  Windsor,  into  which  considerable  sewage  wui 
other  refuse  is  dumped.  Koadways  from  the  brick-yards  greatly 
obstruct  the  fiow  of  water,  whose  circulation  is  not  good.  Brid^' 
70  is  too  high  to  serve  as  an  outlet  except  near  high  tide.  The 
process  of  filling  should  be  continued  as  rapidly  as  possible  befon 
the  pond  becomes  too  groat  a  nuisance.     Sketch  on  Plate  XXIIT. 

Bridge  85  is  a  long  trestle  across  a  cove  about  200  feet 
wide,  with  brick-yards,  houses  and  outbuildings  on  its  bankfr 
Part  of  the  trestle  is  filled  in  and  ia  in  somewhat  worse  condition 
than  the  rest.  The  whole  pond  should  be  filled  as  the  tre»tl«i> 
filled.  Considerable  odor  was  noticeable  at  the  tim<!  of  our  visit 
Just  above  Boseton.     Sketch  on  Plate  XXIII. 

Bridge  86  is  a  similar  bay  not  now  a  nuisance,  but  should  b« 
filled  if  the  trestle  is  filled.     Sketch  on  Plate  XXIV. 

At  Hampton  Ferry  is  a  marsh  about  HOO  by  25  feet,  vhioh  is 
somewhat  of  a  nuisance  from  decaying  vegetation.  It  haa  a  colveit; 
of  seven  feet  span,  through  which  water  does  not  ran  at  low  ttda 
Should  be  filled. 

About  1,0(>0  feet  south  of  bridge  92  is  a  ditch  550  by  20  feet, 
whose  culvert  of  nine  feet  span  is  nearly  at  the  level  of  high  watec 
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^  It  slionld  lae  filled   if   subject  of  complaint.     Sketch  on  Pln.t©  1 

XXIV. 

Bridge  92,  of  five  feet  span,  and  92  A  of  about  200  feet  opening,  j 

are  outlets  of  a  pond  1,000  by  ISf  feet,  grown  up  with  weeds,  J 

except  at  the  trestle,  and  with  poor  circulation.     It  ia  at  the  base'  j 
f  of  a  cliff,  18  shallow,  and  can  readily  be  filled  if  necessary.     Sbetclt:  l 

on  Plate  XXIV.  j 

Bridge  95  has  been  filled,  leaving  bridge  96  of  seventy  feefr  J 

openint:;,  as  the  only  outlet  of  a  cove  1,900  by  300  feet  or  more,  oik  1 

the  south  edge  of  the  village  of  Marlborough.     There  is  a  gowl  i 
'  circulation  near  the  bridge,  but  very  poor  at  the  south  end,  cans-  ] 
I  ing  considerable  nuisance  from  the  retention  of  decaying  weeds   < 
[■and  grass.     A  creek  comes  in  at  the  uorth  end  from  the  direo- 
i,iion  of  the  village.     The  southern  end  of  the  cove  should  be  filled. 

Nearly  1,000  feet  south  is  a  trestle  across  a  smaU  cove.     If  the 

f  trestle  is  filled,  the  cove  should  be  also.     Sketch  on  Plate  XXIV. 

Just  north  of  the  freight-house  at  Marlborough  is  a  small  pond 

tBOO  by  30  feet,  at  the  toot  of  a  cliff,  with  a  small  creek  entering  it, 

(juid  ft  small  two-foot  culvert  under  the  railroad.    The  fresh  water 

'om  the  creek  has  so  far  kept  the  pond  sweet    Sketch  on  Plate 

Ixxiv. 

Five  hundred   feet  north  of  the  above  is  a  pond  900   by  SO* 

Jfeet,  with  a  twelve-foot  culvert  and  but  little   circulation,  from  ! 

BVhich  comes  considerable  odor  of  decaying  vegetation.     It  is  at  j 

ihe  foot  of  a  steep,  wooded  cliff  and  may  not  be  a  source  of  dis-  i 

I  ienrnfort  to  anyone.     Sketch  on  Plate  XXIV. 

Farther  north  is  a  long,  narrow  pond  2,000  feet  or  more  by  40fl 
■%0  75  feet,  on  the  convex  side  of  a  long  curve,  with  an  outlet  of  1 
Eonrteen  spans  near  the  north  end,  at   the  foot  of  a  steep  hill  "i 
rtly  cultivated.    A  deserted  house  is  near  the  north  end.    There'  j 
B  bnt  little  evidence  of  nuisance  at  the  time  of  our  visit,  thongli  ' 
ifae  water  was  full  of  weeds.     Its  depth  is  probably  sufficient  to 
mep  it  in  fair  condition  at  ]>re8ent.     It  must  eventually  be  fiUed.d 
'  cetch  on  Plate  XXIV. 
Bridge  99,  of  twelve  feet  span,  is  near  the  south  end  of  a  swam'p' 
}  by  20  feet,  partly  uncovered  at  low  tide,  with  little  circulation 
i  full  of  weeds.     A  small  creek  enters  at  the  south  end.     Just 
torth   is  another  spot,  125  by  15  feet.     Both  are  odorous  and 
MJloald  be   filled.     A  house  is  on  the  bank  of  the  first-named. 
E^eteh  on  Plate  XXIV. 
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Bridge  102,  of  nine  feet  spac,  is  the  outlet  of  a  small  p{Hid  J 
by  50  feet,  with  a  amaU  drain  eateriug,  whicL  is  Dearlj  Ary  at] 
tide  and  should  be  filled.     Sketch  on  Plate  XXIV. 

Bridge  103  is  over  the  outlet  of  a  creet.  Two  hundred  t 
fifty  feet  north  is  a  pouJ  aboat  2,000  feet  long  and  200  feet  V 
The  southeni  half  is  Dearlv  shut  off  from  the  northern  hy  a 
jection  from  tite  hill  on  wLich  a  house  and  bniidings  ataod. 
connecting  channel  is  but  about  one  foot  deep  and  the  south  enfl'* 
therefore  has  but  little  circulation  not  obtained  from  a  small 
brook  entering  it.  Bridge  103  A  is  the  outlet  of  the  northern  haU. 
It  has  been  reduced  from  a  long  trestle  to  about  eighteen  feet 
opening.  More  openings  are  needed,  especially  at  the  south  end. 
Five  hundred  feet  north  is  another  cove  also  about  2,00t)  by  200 
feet  or  more,  whose  south  end  is  also  nearly  cut  off  from  the  north 
end,  the  north  end  haWng  an  outlet  in  bridge  103  C  of  thirty  feet 
opening.  Bridge  103  B  was  a  trestle  which  has  been  filled. 
These  ponds  are  at  the  foot  of  a  steep  hill  and  cliff  and  have  oon- 
■iderable  vegetation  growing  in  them.  Additional  openings  are 
needed  here  also.     Sketch  on  Plate  XXV. 

About  one-quarter  mile  south  of  the  seventy-fourth  mile-poBi 
is  a  culvert  of  nine  feet  span  (bridge  117  ?),  the  outlet  of  a  oove 
about  800  feet  long,  with  very  little  circulation,  almost  the  entire 
surface  being  covered  with  a  green  coating  of  algie.  It  may  be 
quite  a  nuisance.  May  be  filled  or  the  circulation  improved  by 
an  additional  larger  culvert  At  the  foot  of  a  very  steep  bill. 
Photograph  30  was  taken  here. 

A  short  distance  below  the  seventy-fourth  mile-post  is  a  onl-' 
vert  of  nine  feet  span  (bridge  118  ?j,  the  outlet  of  a  poud  aboat 
400  by  50  feet  at  the  foot  of  a  steep  hill.  The  water  runs  throogli 
the  culvert  only  at  times  of  high  tide,  and  the  poud  is  capable  of 
considerable  nuisance.  It  can  be  readily  filled,  leaving  a  cbaonel 
Cor  the  surface  drainage. 

Bridge  119  (?),  of  three  feet  span,  is  the  outlet  of  a  pond  about 
^W  by  40  feet,  which  receives  some  surface  drainage  from  its 
high  steep  banks,  and  is  in  fair  condition.  It  can  be  readily  and 
cheaply  filled  if  necessary.  Water  runs  through  the  culvert  only  , 
at  high  tide.  About  500  feet  south  is  another  pond  about  300  by 
50  feet,  with  no  outlet  except  by  percolation  through  the  bank. 
Should  be  filled. 
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About  400  feet  aoutli  of  the  seventy-fifth  mile-post  is  a  pood 
about  150  by  30  feet  with  no  outlet,  and  quite  a  nuisance  if  auy 
one  is  near  enough  to  be  affected.  The  bank»  are  high  and 
■vertioaL 

Just  below  the  seventy-fifth  mile-post  is  a  pond  about  400  by 
BO  feet  of  about  the  sanje  character. 

Bridge  125  is  a  trestle  about  350  feet  long.  The  whole  pond 
ihould  be  filled  if  the  trestle  is. 

The  West  Shore  railroad  here  leaves  the  river  bank. 

At  the  village  of  CatHbill  is  a  long  narrow  pond  on  the  upper 
Bide  of  the  long  dock  running  out  to  the  steamboat  lauding,  and 
l^ing  between  the  road  and  the  railroad  embankment.  This 
embankment  is  that  by  which  the  Catskill  Mountain  railroad 
»aches  the  steamboat  landing.  There  is  one  opening  from  the 
^nd  to  the  river  near  its  center,  which  is  altogether  insufficient 
iome  progress  has  been  made  in  filling  the  area  with  garbage  and 
refuse  from  the  village.  This  has  resulted  in  an  almost  unbear- 
able nuisance,  the  decay  of  the  vegetable  matter  iu  the  filling 
naterial  giving  rise  to  very  pronounced  odors.  The  effect  of 
_the  filling  has  therefore  increased  the  nuisance  due  to  the  decay 
of  the  small  amount  of  vegetation  growing  in  the  area.  It  is 
evident  that  the  area  should  be  filled,  but  it  is  also  evident  that 
it  should  be  filled  with  reasonably  clean  material,  that  a  greater 
nuisance  may  not  be  generated. 

Of  the  sources  of  nuisance  and  of  pollution  of  the  river  arising 
from  the  defects  in  circulation  of  water,  there  remain  for  descrip- 
tion the  great  flats  between  New  Baltimore  and  Troy,  cut  ofi' 
from  a  free  circulation  to  a  greater  or  less  degree  by  the  dykes 
built  to  improve  the  navigation  of  the  river.  The  accompanying 
maps  of  this  part  of  the  river  are  copied  from  the  official  maps 
of  the  corps  of  engineers.  United  States  of  America,  under  whom 
much  of  the  work  was  done.  They  bear  the  date  of  1877,  but  show 
irith  suflicient  accuracy  for  the  purposes  of  this  report,  the  pres- 
ent condition  of  these  dykes.  It  will  be  seen,  upon  an  inspection 
of  these  maps,  that  large  areas  of  low  islands  and  shallow  chan- 
nels have  been  cut  off  from  a  full  circulation  of  water  at  ordi- 
nary stages  of  the  river.  The  more  thoroughly  this  work  is 
done  the  more  pronounced  is  the  efi'ect  upon  the  channel  whose 
■depth  is  to  be  increased.     All  the  work  done  towards  the  improve- 
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meut  of  the  chaDuel  lias  not  been  of  a  permaneut  character  | 
iias  all  the  work  necessary  been  done.    Consequently  the  maximal 
effect  upon  the  areas  cut  ofif  from  free  circulation  has  not  yet  h 
reached.     The  general  plan  seems  to  be  to  confine  the  water  t 
single  channel  by  dykes  closed  usually  at  the  upper  end  and  t 
giving  some  opportunity  for  the  deposition  of  sediment  by  i 
flood-waters  of  the  river.     An  opening  is  often  left  at   the  loi# 
end  of  a  dyke  so  that  there  is  an  opportunity  for  a  certain  amoq 
of  change  of  water  by  the  ebb  and  flow  of  the  tides.     As  aires! 
stated,  the  whole  work  is  not  yet  done  and  some  has  disappes 
which  was  not  of  a  permanent  chariict'?r  so   that  the  total  efl 
thus  far  has  not  been  very  Rreat  and  has  been  subject  to  cha; 
due  to  the  change  of  currents  by  changes  in  the  dykes.     Enoi^ 
effect  has   been   produced,   however,  to  show   clearly   that   ' 
improvement   of   the   channels   for  navigation  according  to  ' 
present  methods  means  a  deterioration  in  the  condition  of  the  a 
cat  off  therefrom  aa  regards  their  sanitary  aspects.    It  is  apparenfl 
impossible  to  effect  an  improvement  in  the  one  without  at  I 
temporary  injury  to  the  other,  but  the  ultimate  restoration  of  \ 
earlier  sanitary  condition  or  an  improvement  thereof  ahonid  J 
kept  prominently  in  view  in  making  plans  for  the  improvemsi 
navigation.     The^udson  river  carries  down  large  quantitieerV 
silt,  a   large   proportion   of  which   is   deposited  in   the   sed 
of  the  river  under  consideration,  as  the  river  slope  is  so  redo* 
at   Troy   that   the   ocean   tides   run   up   that   far.     The   dep 
tion   of   this    silt    before    the    improvement   of   navij^ation 
began   had   rendered   this   part  of   the  river  shallow  and  t 
gish   during  ordinary  sfasons  and  subject  to  overflow 
seasons.      The   insertion   of   dj'kes   has  given  a   single    oan 
ohannel  of  but  little  greater  depth   for  a  constant  Bow  and  1 
had  the  effect  of  rendering  like  amounts  of  the  areas  behind  ^ 
dykes  of  less  depth,  so  that  what  has  been  gained  in  depth  at  0 
place  has  been  lost  in  another.     This,  of  course,  means  a  reta 
tion  of  the  currents  at  these  places,  which,  combined  with  i 
retardation  on  account  of  the  small  openiiiga  through  the  dykeff  fi 
circulation,  teudsjto'the  deposition  of  vegetable  matter  and  ( 
production  of  effluvium  nuisances  and  malarial  conditions  of  i 
areas.     It  will  be  possible,  by  taking  proper  account  of  the  a 
tary  aspect  of  proposed  improvements  and  modifying  or  B 
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to  the   plans  as  these  oousiderationa  would  require,  to  hasten  J 
somewhat  the  processes  of   depositiou  of  silt,  and  bo  raise  I 
level  of  the  flats  to  or  above  the  level  of  tlie  ordinary  stages  0 
water.     Cousiderable  iiuprovement  would  thus  result.     The  areu 
Bo  built  up  will  probably  not  be  extensive  enough  to  warraut  their 
protection  from  all  overflow.     It  is  doubtless  recognized  that  all 
efforts  to  improve  the  naviffation  of  the  river  have  the  effect  of 
causing  the  carriage  of  a  portion  of  the  silt  farther  down  stream, 
to  be  deposited  below  the  improvements,  and  ultimately  to  require 
the  extension  of  the  works.      An  unsanitary  condition  of  some 
degree  is  apparently  inevitable,  but  all  care  should  be  taken  fa>,J 
prevent  deterioration,  and  whenever  possible  to  improve  the  saiu->f 
tary  condition  of  the  river  at  the  same  time  that  the  navigable  7 
channel  is  improved.     See  Plates  XXVI,  XXVII  and  XXVIIL 

The  great  question  as  to  the  economic  uses  of  the  Hudson  I 
river  has  received  the  greater  amount  of  attention  during  tbfr' 
investigation  of  the  conditioii  of  the  river,  but  the  interests"! 
involved  and  the  magnitude  of  the  territoi^  drained  by  the  river  J^ 
and  its  tributaries  has  made  a  detailed  report  after  a  single  ahori  1 
season's  work  impossible.  I  have  thought  it  beat,  since  a  thor- 1 
ough  understanding  of  the  subject  is  impossible  by  a  study  of  thej 
comparatively  small  amount  of  information  obtainable  this  season, 
to  omit  a  detailed  statement  of  the  numerical  and  other  definitfl 
results  until  additional  and  fuller  data  can  be  preseutetL 

The  uses  of  the  river  and  its  tributaries  for  economic  purpoBi 
other  than  navigation  and  water-jiower  can  be  grouped  in  tW«H 
classes.     The  use  of  the  river  for  the  purposes  of  one  of  thee 
classes  is  diametrically  opposed  to  its  use  for  the  other. 

The  river  and  its  tributaries  are  the  source  of  great  additiosi 
to  the  material   wealth  of  the  country  in  the  vast  quantities  ( 
water  which  are  drawn  from  them  for  the  use  of  the  many  cideB  I 
and  villages  on  their  bunks.     The  wealth  of  ice  derived  from  th9  J 
streams  during  the  winter  is  only  lees  than   that  of  the  water.  J 
The  extent  of  this  wealth  is  evidenced  by  the  large  number  of  ii 
houses  erected  on  their  banks,      Those  standing  on  the  bai 
of  the  Hudson  are  located  on  the  accompanying  maps  and  i 
evidence  of  the  vast  capital  invested  in  this  business.     The  ca[H 
tal  invested  by  villages,   cities  and  water  companies   in  plat 
"for  furnishing  water  for  domestic  purposes  is  greater  than  thi 
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invested   in   the   ioe  busiDe&s,  many  times  greater,  bat  mj  A 
are  not  yet  of  «  safficieiit  volame  to  present  a  comprebeni 
statement   of    tLese    amoants  and   it   is   reserved   for  a  fntt 
report  to  [nve  a  statement  of  the  extent  of  this  interest. 
river  and  most  of  its  tribntariea  have  been  used  indiscrim 
heretofore,  as  drainage  channels  into  which  to  emptj'  the  sew 
of  cities  and  villages,  to  dnmp  the  garba^^  collected  from  theO 
and  to  diflchai^e  the  refose  from  factories  of  all  kinds, 
effect  of  such  use  of  the  streams  is  evident  npon  the  shj^U 
reflection.      Upon  some  of  the  smaller  streams  the  effect  of  sad 
indiscriminate  discharge  of  ofiensire  refose  is   marked  by 
offensive  condition  of  the  stream.      TVhen   snob   a  stream  i 
chaises  into  a  larger  stream,  the  relative  amonnt  of   pollati 
is  reduced,  and  the  obvious  nuisance  is  decreased.     The  sum  j 
all  the   amounts  of   poUntion  is  a  large  quantity,  how  large,  I 
will  be  the  object  of  a  fntnre  investigation  to  determine, 
pK^^Bsive  increase  in  the  amonnt  of  this  pollution  most  a 
be  estimated.     That  there  is  such  an  increase  at  an  appre 
rate  is,  I  believe,  susceptible  of  proof.      In   the   neighborfaoi 
of  the  larger  cities  on  the  Hudson,  it  is  now  and  has  been  I 
some  years,  of  sufBcient  amount  to  cause  much  unfavorable  < 
meat,  and  to  pollute  to  an  undesirable,  and  under  certain  o 
stances  daugerona  extent,  city  water  supplies  drawn  from  it 
same  ia  true  of  many  of  the  tributaries  of  the  Hudson.     The  h 
cities  and  villages  drawing  their  supply  from  the  Hudson  that  w 
tinder  observation  tliis  summer,  are  Pooghkeepsie,  Hudson,  0»i 
till  and  Albany,  within  the  influence  of  the  tides,  and  the  conseqoi 
reversal  of  the  current  during  portions  of  the  day,  and  the  g 
of  cities  and  villages  around  Troy  who  draw  their  supplies  £ 
the  river  above  the  State  dam  at  Troy.     All  of  these  are  sab] 
to  considerable  trouble  from  sewage  poUutioa  of  the  river  especi 
those  in  the  first  list.     This  pollution  is  quite  marked  in  the  e 
of  Albany,  and  is  becoming  noticeable  in  the  other  cases, 
of  these  places  discbarge  their  own  sewage  into  the  river  ( 
a  portion  of  the  pollution  of  their  water  supplies  is  doubtless  dt| 
to  their  own  sewage.     The  principal  tributary  of  the  Hudson,  t' 
Mohawk,  is  in  relatively  worse  condition  than  the  Hudson,  becan) 
it  flows .  throughout  its  course  in  a  more  thickly-settled  regicM 
than  the  upper  portion  of  the  Hudson,  and  is  less  in  volume. 
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The  amount  of  pollution  to  these  streams  from  mill  wastes  is 
very  large,  and  of  all  grades  of  nastiness.  Some  such  drainage  is 
possibly  of  benefit  to  the  streams  on  account  of  chemical  action 
upon  other  impurities  which  are  met  with,  provided  the  amount 
is  not  too  great  in  proportion  to  the  amount  of  water  flowing  ia 
the  stream. 

It  is  evident  that  an  increase  of  pollution  above  a  certain  very 
moderate  amount  will  prevent  the  further  use  of  the  streams  in 
question  for  domestic  water  and  ice  supplies. 

It  seems  to  be  a  matter  for  careful  consideration  and  investiga- 
tion, to  determine  the  amount  and  sources  of  pollution,  the  rate 
of  increase  in  that  pollution,  as  nearly  as  it  can  be  estimated,  the 
probability  of  the  destruction  of  the  usefulness  of  the  river  for 
furnishing  potable  water,  the  amount  of  property  to  be  destroyed 
or  reduced  in  value  by  such  a  course,  the  feasibility  of  preventing 
further  pollution  of  the  streams,  the  expense  of  this  prohibition, 
the  necessity  of  reducing  the  amount  of  pollution,  the  methods 
possible  to  apply  for  this  purpose  and  their  expense,  and  a  com- 
parison of  the  two  sides  of  the  case  with  a  view  of  deciding  to 
which  class  of  uses  it  is  most  proper  to  dedicate  the  river,  and  of 
determining  what  course  of  procedure  is  best  to  enforce  this 
decision. 

That  the  matter  is  one  of  the  utmost  importance  admits  of  no 
question.  The  cities  of  Poughkeepsie,  Catskill,  Hudson  and 
Albany  on  the  Hudson,  and  Schenectady  and  Cohoes  on  the 
Mohawk,  taking  their  water  supplies  from  these  streams,  are 
especially  interested  in  the  preservation  of  the  purity  of  these 
streams,  as  it  is  very  difficult  if  not  impossible  for  them  to  obtain 
adequate  supplies  of  water  from  other  sources.  The  city  of 
Albany  has  been  on  the  search  for  other  sources  than  the  river 
for  some  years,  and  is  still  inadequately  supplied  and  apparently 
must  always  be  unless  water  is  taken  directly  from  the  river.  The 
city  of  Schenectady  is  in  the  same  condition,  and  has  been 
recently  disappointed  in  its  search  for  other  source  of  supply 
than  the  Mohawk. 

Respectfully  submitted. 

CHAS.  C.  BROWN, 

Civil  Engineer. 
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DESCBIPTION  OF  PLATEa 
^nataB  I  utd  U  give  the  vhole  nTer  from  Xew  York  to  ' 
Fn>m  Sew  Xork  to  Pooghkeepsie  the  iD»p  ia  U^xn  hom  .| 
i^artB   of  the  United  States  Cout  ud   Geodetic   Samy,  fj 
or^inaU  being  on  a  scale  of  1:60,000.     From  Poof 
Hodson  the  maps  are  from  preliminary  cfaarte  of  the  Hw 
iasiiied   bv   the    United   States  Coast  and  Geodetic  Surrey, ' 
originals  being  on  the  scale  of  1:40,000.     From  Hndaon  to  7 
the  maps  are  taken  ftv>m  a  sketch  of  the  triaiigaUtion  of  J 
HndaoB  zirer  by  the  X<>w  York  State  SnrreT,  the  (HigiajJ  l 
on  the  acala  of  1:40,000.     The  location  of  each  ootc  is  gin 
these  maps,  ami  the  number  of  the  bridge  giving  it  < 
vith  the  river  is  given  where  there  is  a  bridge  with  a  nn 
The  numbers  of  bridges  on  the  east  side  of  the  river  are  ti 
the  Kev  York  Central   and  Hodaoa  Btver  railroad,  aad  ( 
VBSt  side  of  the  New  York.  West  Shore  and  BidUo  i 
B  that  are  cut  off  from  the  river  cnttrelj  bjr « 

rked  "  C"  The  locataon  ot  ioe-booaes  is  also  | 
I  plates.  Each  group  of  iee-houaea  ata»diiig  < 
I  «ooBidered  as  ooe,  aa  there  is  gzesi  diflerenee  im  i 
a  number  together.  Each  group  has  ivoemd  •■{ 
tier  beg^auing  at  the  first  ice-houses  receiving  their  sopp^  i 
A»  Hndsoo,  whid  are  located  just  below  Poo^keepsie,  a 
nomtiug  in  nmneiical  order  up  stream  to  Tror.  In  aota 
Ae  Duber  of  booses  in  a  group  is  iBdicated,  but  not  al^ 
nie  ice-bonaes  of  the  upper  tnei  aae  also  located  oa  F' 
SXVI.  XX^TI  and  XSTIIL 

Plates  ni  to  XXV,  both  inelMiTe,  pn  aketcfaes  of  i 
the  eaves  which  are,  or  may  beeone  ot  bad  eonditinii, 
ttsse  sketches  are  drawn  to  the  saaie  acale,  but  sooas  of  tfcell 
iwcs  are  dimwn  to  a  smaller  scale  to  get  them  on  As  i 
pbte  adeeted.     It    will    not    be    diSenlt   to  read  the  • 
Noaa]  signs  aaed.    The  numbers  of  bridges  are  those  oC  thft  4 
nOioads  <m  tbe   banks  of  the  rit«r.       The    loeattana  oC  4 
pbotogtai^u  taken  are  indicated  on  tbe  sketches. 

Plates  XSTI.  XXVn  aad  XXTIH   show  tbe  i 
detul  froa  Kew  Baltimcoe  to  Troj.  especiaUy  with  r 
Am  location  of  djkes  lor  the  im|»ove»eat  ci  navigatioB  aad  l( 
cCed  upon  the  aanitazT  eoad^ion  of  the  fiver.  Urn  I 
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coves  and  arms  of  the  river  cut  off  partially  or  entirely  from 
connection  with  the  river,  and  the  location  of  ice-houses.  Many 
sewers  in  Troy  and  Gtreenbush  are  located,  but  all  of  the  sewers 
in  these  places  are  not  located,  nor  are  those  in  Albany.  This 
matter  will  be  attended  to  in  the  continuation  of  this  report  next 
year.  These  maps  were  taken  from  the  charts  of  the  surveys  for 
the  improvement  of  the  navigation  of  the  river  made  under  the 
direction  of  the  corps  of  engineers  of  the  United  States  army. 
The  scale  of  the  original  charts  is  1 : 5,000. 
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REPORT 

Improvement  of  a  Portion  of  the  Former 
Genesee  Valley  Canal. 


E00HE8TEB,  October  11,  1889. 
Dr.  Lewis  Balch,  Seci-etanj  of  Stale  Board  of  Healik  : 

DeaB  Sib. —  In  accordance  witb  your  directions  I  have  recently 
Lsnade  an  examination  of  that  portion  of  the  former  GeneBee  Val- 
ley canal  which  extends  from  the  city  ot   Rochester  southerly 
through  the  towns  of   Gates,  Chili  and  Wheatland,  to  the  village 
of  Scottsville,  all  in  the  comity  of  Monroe,     This  portion  of  said 
former  canal  is  now  used  as  a  feeder  for  the  Erie  canal,  and  the 
examination  had  for  its  object  the  formulation  of   proper  reoom- 
mendatioDs  to  the  Superintendent  ot  Public  Works  of  the  State, 
,    for  securing  an  improvement  of   the  sanitary  condition  of  said 
l-owial  or  feeder,  in  pursuance  of  the  provisions  of  act  chapter  470 
Ph  of  the  Laws  of  1889.     A  brief  statement  of  the  problem  and  the 
results  of  my  investigations  are  now  respectfully  submitted  in 
the  following  report : 

The  Genesee  Valley  canal  originally  extended  from  the  Erie 

canal,  in  the  city  of  Rochester,  southerly  tlirough  the  valley  of 

the   Genesee   river   to   the   city  ot    Glean ;   but   in  consequence 

of  both  relatively  insignificant  trafSc  and  enormous  costs  of  main- 

ji  tenauce,  it  was  ultimately  abandoned  as  a  navigable   waterway, 

L  and  was  sold  about  ten  years  ago  to  a  private  corporation  tor  rail- 

,   road  purposes.     In  this  sale,  however,  the  State  specially  reserved 

that  portion  of  the  former  canal  which  extends  from  Kochester  to 

Allen's  creek,  at  Scottsville,  tor  use  as  a  feeder  to  the   Erie  canal, 

inasmuch  as  it  served  to  deliver  directly  into  the  latter  a  relatively 

large  volume  of   water  from  said  creek.     This  use  ot   the  said 

canal  prism  continued  until  the  year  1882,  when  that  portion  of 
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the  channel  which  was  located  within  the  corporata  liiutl^ 
of  Bochester  was  also  abandoned  by  the  construction  of  a  penn»- 
nent  dam  across  the  prism  neai  the  sonthern  boundary  of  the 
city,  and  the  diversion  of  the  water  at  this  point  by  means  of  a 
large  cast-iron  pipe  into  another  feeder  of  the  Erie  canal  on  the 
opposite  side  of  the  river,  as  will  be  seen  by  referring  to  the  accom- 
panying map.  It  is  therefore  evident  that  the  efficiency  of  the 
former  canal  prism,  from  Rochester  to  Scott8^■ille,  as  a  feeder  for 
the  Erie  canal,  is  limited  by  the  discharging  capacity  of  the  afore- 
said pipe  on  the  one  hand,  and  by  the  discharge  of  Allen's  creek 
on  the  other ;  and  to  this  subject  further  reference  will  be  made 
below. 

As  originally  constructed,  the  normal  chaunel  or  prism  of  the 
Genesee  Valley  canal  was  twenty-six  feet  wide  ou  bottom,  with 
side  slopes  of  two  horizontal  to  one  vertical,  and  a  depth  of  four 
feet  of  water,  thus  making  the  width  at  water  surface  forty-two 
feet.  In  the  part  under  consideration,  however,  these  dimensions 
appear  to  have  been  considerably  exceeded  in  many  localities  and 
for  long  distances,  especially  where  the  natural  surface  of  the 
ground  was  a  few  feet  lower  than  the  normal  level  of  the  bottom. 
Under  the  latter  circumstances,  the  bottom  was  formed  by  the 
natural  surface  directly",  and  a  somewhat  greater  width  was  given 
to  the  channel,  so  that  the  cross-section  is  by  no  means  uniform 
throughoat  the  entire  length,  neither  is  the  bottom  on  a  coutinuoos 
straight  line  or  grade.  The  distance  from  Allen's  creek  to  the 
pipe  and  dam  at  the  southern  boundary  of  the  city  of  Eochestei 
is  about  10.1  miles,  or  53,330  feet,  which  is  divided  by  a  lock  of 
formerly  six  feet  lift  into  two  sections  of  3.8  miles  and 
6.3  miles  length  respectively,  the  shorter  section  extending 
from  the  creek  northerly  to  the  lock.  No  attempt  to  control 
the  Bow  of  the  water  at  said  lock  appears  to  have  been  made 
since  the  abaudonmeut  of  the  canal,  as  all  the  gates  are  badly 
dilapidated  and  left  wide  open,  and  the  water  now  flows  freely 
over  the  breast-wall  at  the  head  of  the  lock  into  the  level  below. 
At  the  creek  the  admission  of  the  water  into  the  canal  prism  la 
controlled  by  a  pair  of  head  gates  and  valves,  which  are  manipu- 
lated by  an  attendant  whenever  required.  This  supervision  is 
absolutely  necessary,  inasmuch  aa  freshets  cause  a  rise  of  several 
feet  in  the  stream,  whereby  an  overflow  of  the  canal  banks  would 
ensue  if  the  entrance  were  not  thus  guarded.    To  further  [assist 


^p  ,  State  Boabs  of  Health.  239 

^Fpreventing  an  undue  accnmulation  of  water  in  the  prism,  one 
voBte-weir  in  the  upper  level  ue&r  said  lock,  and  two  such  weirs 
in  the  lower  level,  at  points  3.4  miles  and  5.0  miles  north  of  the 
lock  respectively,  are  still  maintained. 

For  the  greater  portion  of  the  year,  however,  the  discharge  of 
Allen's  creek  ia  comparatively  small,  and  its  entire  flow  is  easily 
carried  away  by  the  old  canal  and  the  above  mentioned  pipe  into 
the  Erie  canal  feeder,  ou  the  east  side  of  the  Genesee  river,  in  the 
city  of  Kochester,  without  bringing  any  of  the  waste-weir  into 
action.  To  arrive  at  au  estimate  of  this  ordinary  volume,  I  have 
computed  the  capacity  of  the  said  pipe  from  the  dimensions  and 
other  data  pertaining  thereto,  which  were  kindy  supplied  by  Mr. 
John  Eisgood,  resident  engineer  of  the  western  division  of  the 
New  York  State  canals,  and  find  that  such  capacity  may  be  taken 
at  about  fifty  cubic  teet  per  second,  under  somewhat  more  favor- 
able circumstances  than  commonly  prevail  in  the  channel  But 
to  this  quantity  we  must  add  something  for  lnss  of  water  by  leak- 
age, percolation  and  evaporation  in  flowing  through  a  length  of 
ten  miles  of  artiflcial  channel  A  careful  study  of  this  subject 
induces  me  to  place  such  loss  at  about  fifteen  cubic  feet  per  second 
for  the  entire  distance,  so  that  the  ordinary  discharge  of  the  creek 
can  be  considered  as  being  about  sixty-five  Cubic  feet  per  second. 
It  may  be  remarked  here  that  during  periods  of  dronght  the  flow 
will  doubtless  be  somewhat  less  than  this  latter  amount ;  but  as 
no  definite  data  relating  to  the  minimum  flow  of  the  stream  are  at 
present  available,  no  reliable  figures  can  be  submitted  beyond  a 
limited  number  of  observations  made  at  dififerent  times  by  me  at 
the  mouth  of  the  said  terminal  pipe,  and  from  which  I  compute 
such  flow  at  about  thirty  cubic  feet  per  second  in  the  pipe,  and 
forty  cubic  feet  per  second  in  the  creek.  Under  the  circumstances, 
therefore,  the  assumption  of  an  ordinary  delivery  of  fifty  cubic 
feet  of  water  per  second  from  Allen's  creek  into  the  said  Erie 
canal  feeder  at  Rochester  appears  thoroughly  justifiable,  and  this 
discharge  may  accordingly  be  regarded  as  the  present  normal 
duty  of  the  old  canal  prism  from  Scottsville  to  Rochester  in  its 
capacity  as  a  feeder;  but  while  it  served  as  a  navigable  channel  for 
canal  boats,  it  was  capable  of  discharging  a  much  greater  volume 
of  water  without  serious  interference  with  navigation,  the  addi- 
tional quantity  then  coming  from  other  sources  than  Allen's 
creek. 
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To  state  the  matter  in  another  form,  it  may  be  said  that  by  WH 
eoDveraioD  of  the  former  cannl  into  a  simple  feeder  for  anotiiST 
canal,  a  relatively  small  amount  of  water  is  being  conveyed  under 
very  unfavorable  conditinQs  in  an  unnecessaDly  large  channel 
having  a  generally  level  bottom,  and  with  the  reeiilt  that  for  the 
greater  portion  of  the  entire  distance,  a  considerable  depth  of 
water,  with  a  very  slaggish  current,  most  be  maintained  to  aecore 
the  required  delivery.  As  a  consequence,  a  profuse  growth  oX 
aquatic  vegetation  has  developed  on  the  bed  of  tlie  prism,  vhioh 
not  only  ofifera  great  obstruction  to  the  free  passage  of  the  water, 
but  also  gives  rise  to  exceedingly  offensive  exhalations  during  the 
warm  months  by  reason  of  the  decay  of  the  vegetable  matter. 
Several  species  of  such  plants,  which  possess  the  property  of 
developing  highly  disagreeable  odors  during  their  decay  or  altera- 
tion of  structure,  are  found  in  prodigious  quantity  at  many  locaU- 
taes  in  the  channel ;  and  as  they  become  detached  from  the 
muddy  sides  and  bottom,  at  certain  stages  of  theu'  growth,  they 
rise  to  the  surface  and  form  a  dense  greenish  scum,  which  iloats 
along  with  the  current  and  gathers  at  any  obstruction  in  compact 
masses  of  great  extent  and  thickness.  These  masses,  moreover, 
teem  with  small  water  insects,  molluaks  and  other  forma  of 
minute  animal  life ;  bud  as  these  creatures  readily  perish  when 
esposed  to  the  air  and  the  heat  of  the  sun  in  summer,  the  efflavift 
from  their  decomposition  serve  to  intensify  the  emanations  of  the 
decaying  plants.  In  this  manner  a  very  noticeable  pollution  of 
the  atmosphere  along  the  course  of  the  former  canal  is  broogfat 
about  every  year,  which  continues  with  variable  intensity  U^  A 
period  of  from  two  to  three  months. 

Furthermore,  by  the  action  of  the  elements  and  the  burrowing 
of  muskrats  and  fish  in  the  soft  earthen  sides  of  the  channel,  the 
orginal  sharp  and  uniform  slope  of  the  banks  has  gradu^y 
become  reduced,  so  that  the  cross-section  of  the  prism  ia  no 
longer  trapezoidal,  but  has  assumed  an  irregular  curvilinear  form, 
with  relatively  flat  side-slopes  below  the  ordinary  high-water 
level.  The  interception  of  the  surface-drainage  water  from  rOftds 
and  oaltivftted  land  has  also  led  to  the  formation  of  a  number 
of  bars  in  the  prism  ;  and  as  many  of  the  shoals  thus  formed  are 
now  covered  with  another  class  of  aquatic  plants,  such  as  flagB, 
rushes,  etc,  which  arrest  the  masses  of  floating  vegetable  matter 
before  mentioned,  a  series  of  narrow  swamps  and  foul  mud-banks 
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are  alternately  covered  and  exposed  by  unavoidable  flnotuAtions 
in  the  water-level,  thereby  presenting  conditions  extremely  favor- 
able for  the  development  of  malaria.  Moreover,  it  appears  to  be 
the  practice  to  draw  off  the  water  periodically  from  the  prism 
daring  the  summer,  both  for  the  purpose  of  making  necessary 
repairs,  and  for  killinfr  tlie  aquatic  vegetation,  which  becomes  bo 
rank  as  to  enormonaly  reduce  the  delivery  of  water,  even  when 
the  surface  of  the  stream  at  Scottsville  is  raised  one  foot  or  more 
by  the  application  of  flash-boards  to  the  crest  of  the  dam-  At 
such  times  the  whole  length  of  ton  miles  of  channel  is  drained  so 
far  as  practicable,  owing  to  the  absence  of  intermediate  gates,  and 
the  offensive  effluvia  are  then  proportionately  increased. 

In  consequence  of  these  ciroum stances,  much  complaint  has 
been  made  by  the  residents  of  the  towns  of  Wheatland  and  Chili  . 
in  the  ^'icinity  of  the  former  canal  about  the  pollution  of  the 
atmosphere,  and  the  health  officers  of  the  said  towns  are  firmly 
convinced  that  the  malarial  diseases  which  have  prevailed  during 
the  past  few  years  amongst  the  population  along  the  route  of  tha 
canal  are  directly  traceable  to  the  sources  above  indicated.  They 
have  accordingly  declared  the  canal  to  be  a  dangerous  nuisance 
demanding  prompt  abatement,  or  at  all  events  being  put  into  such 
condition  as  will  prevent  its  becoming  a  menace  to  the  public 
health  ;  and  with  this  end  in  view,  the  people  of  the  locahty  have 
secured  tlie  passage  of  act,  chapter  470  of  the  Laws  of  1889, 
whereby  the  Superintendent  of  Public  Works  of  the  State  ia 
authorized  to  expend  the  sum  of  $7,500  for  the  purpose  of  carry- 
ing out  such  improvements  of  the  condition  of  the  late  Genesea 
Valley  canal  in  said  towns  as  the  State  Board  of  Health  may 
advise  and  direct. 

In   considering  the   most   practicable   methods  by  which   the 

IdwoesBar}-  relief  can  be  afforded  in  the  present  case,  due  reference 

■ttlQst  be  had  to  the  very  limited  sum  of  money  which  ia  available 

^  for  the  purpose,     It  will  be  remembered  that  the  length   of  the 

old   canal  from  Allen's  creek  to  the  terminal  casHron  pipe  at 

Bochester  is  about  10.1  miles,  or  53,330  feet,  in  which  distance  a 

total  fall  of  only  about  ten  feet  can  be  secured  for  any  other  kind 

of  channel  than  the  present  one ;  also,  that  at  the  end  of  such 

channel  a  delivery  of  about  fifty  cubic  feet  of  water  per  second 

should  be  insured,  provided  that  this  amount,  or  somewhat  more 

to  compensate  for  unavoidable  leakage  and  evaporation,  be  flowing 

31 


S43 


Tbhtb  AiranAL  Report  of  the 


at  the  time  in  the  creek ;  hence,  if  a  practically  impermealMH 
ohannel,  aach  aa  a  tight  metallic  pipe  or  a  well-built  brick  conduit 
•were  to  be  conBtructed,  the  compatations  would  be  made  for  a 
discharging  capacity  of  fifty  cubic  feet  per  second,  whereas  in  the 
case  of  an  absorptive  earthen  channel,  allowance  for  an  average 
capacity  of  about  aixty  cubic  feet  per  second  would  become  propat. 
For  the  case  of  such  an  iron  pipe  or  circular  brick  eondnit,  aa 
internal  diameter  of  5.75  feet  would  be  required,  and  the  esti- 
mated costs  thereof  per  lineal  toot  complete  would  be,  at  present 
prices  for  labor  and  materials:  First,  for  cast-iron  pipe,  fifteen 
dollars  ;  second,  for  wrought-iron  or  ateel  riveted  or  welded  pipe, 
about  the  same  price  aa  for  the  cast-ii'on  pipe,  but  depending 
Bomewhat  upon  certain  details  of  construction ;  and  third,  for  a 
.  circular  brick  conduit,  with  provision  for  suitable  pile  anil  timber 
foundation  wherever  required  by  reason  of  excessive  deptli  of  the 
present  channel  or  treachemus  natural  bottom,  an  average  rate  at 
eight  dollars  and  fifty  cents.  All  of  these  prices  contemplate  the 
laying  of  the  conduits  in  the  existing  prism  and  their  subsequent 
protection  by  a  moderate  covering  of  earth.  The  total  cost  for 
thus  permanently  abating  the  evils  complained  of  would  accord- 
ingly amount  to  about  $800,000  and  $454,000,  respectively,  so  that 
these  methods  must  at  once  be  discarded  on  account  of  their 
expense.  Estimates  for  open  channels  with  concrete  and  cemented 
masonry  bottom  and  sides  to  secure  water-tigbtneas  and  permfui- 
ency,  also  for  a  similar  channel  with  its  bottom  and  sides  simply 
paved  with  ordinary  field  stones,  also  for  a  suitable  wooden  conduit 
formed  of  timber  and  plank,  and  for  a  simple  open  ditch  formed 
in  the  bed  of  the  prism,  have  likwiae  been  prepared,  the  prices 
ranging  from  seven  dollars  to  one  dollar  and  fifty  cents  per  lineal 
foot,  and  giving  total  costs  of  from  ?375,000  to  $80,000  ;  but  all 
ench  plans  are  here  of  no  avail  on  account  of  the  smallness  of  the 
amount  provided.  It  may  be  remarked  in  this  connection  that 
the  foregoing  estimates  are  submitted  merely  to  exhibit  the  varione 
suggestions  which  have  been  made  for  seeming  relief,  and  not 
with  the  view  of  recommending  any  of  them  under  the  circmn- 
Stances,  inasmuch  as  some  far  less  expensive  plan  must  obvionaly 
be  pursued. 

The  evil  complained  of  arises  from  the  aquatic  vegetation  on 
the  one  hand,  and  from  a  lack  of  means  to  prevent  conaiderabla 
fluctuations  of  the  water  surface  in  the  canal  prism,  on  the  other.    ' 


"he  former  elemeot  ran  be  mitigated  to  a  large  extent  by  remov- 
ing ft  portion,  at  least,  of  tlie  mud  which  has  been  allowed  to 
accumulate  upon  the  bottom  and  Hides  of  the  channel,  especially 
in  those  places  where  such  vegetation  is  now  moat  lusuviant ;  and 
the  latter  element  can  easily  be  remedied  in  a  permanent  maoQer 
by  the  construction  of  a  few  bulkheads,  with  ample  sluice  and 
OTerflow  capacity,  across  the  chaunel  at  convenient  points,  so  that 
by  a  careful  adjustment  of  the  aluice-giites  to  the  variable  supply 
afforded  by  Allen's  creek,  no  appreciable  differeuces  in  the  water- 
level  maintained  in  the  canal  will  eusue,  nor  will  it  then  be  neces- 
sary to  expose  the  bottom  for  the  entire  length  on  every  occasion 
that  the  water  may  reijuire  to  be  drawn  off  for  alterations  or 
repairs  at  any  point.  With  regard  to  the  expense  thus  involved, 
it  may  be  stated  that  each  bulkhead  with  gates  will  cost  about 
$360,  and  if  the  total  distance  of  10.1  miles  be  divided  into  three 
sections  of  about  3.4  miles  each  by  means  of  two  such  strnctureB, 
costing  together  $700,  there  will  be  left  out  of  the  said  appropria- 
tion of  $7,500  the  sum  of  $6,800,  which  may  then  be  utilized  in 
cleaning  out  the  bottom  of  the  canal  in  those  localities  where  such 
work  is  most  needed.  Obviously,  the  amount  mejitioned  will  not 
sufGce  to  clean  out  the  whole  of  the  accumulations  of  mud  and 
silt  for  the  entire  distance ;  but  it  will  ser^-e  to  bring  about  a  very 
marked  improvement  in  the  sanitary  condition  of  the  prism  for  a 
few  years,  provided  that  it  be  judiciously  expended  in  the  manner 
indicated. 

It  is  therefore  recommended  that  one  timber  bulkhead  be  con- 
structed on  the  breast-wall  of  the  former  lock  No.  2,  located  about 
3.8  miles  north  of  Allen's  creek,  such  bulkhead  to  be  provided  at 
the  bottom,  with  four  openings,  about  three  feet  wide  and  two 
feet  high  in  the  clear,  each  to  be  controlled  by  a  suitable  sluice- 
gate operated  from  the  top ;  further,  that  the  bulkhead  be  bo 
designed  as  to  serve  for  an  overflow  or  spillway  at  a  height  of 
about  3.5  feet  above  the  present  top  of  said  breast-wall,  in  order 
that  a  minimum  depth  of  water  of  about  3.6  feet  may  be  retained 
in  the  upper  level  when  the  supply  from  Allen's  creek  is,  for  any 
reason,  shut  off;  also,  that  a  mmilur  bulkhead  be  constructed  at 
some  convenient  point  about  3.5  miles  north  of  said  lock,  or  io 
the  vicinity  of  tlie  present  waste-weir  at  Little  Black  creek;  and 
finally,  that  the  bottom  and  sides  of  the  present  prism  be  cleared 
of  a  portion,  at  least,  of  the  muddy  accumiilations  thereupon. 
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wherever  the  density  of  the  aquatic  vegetation  indicates  that  such 
a  clearing  would  be  expedient.  An  exact  specification  of  eyeiy 
particular  locality  where  work  of  this  character  should  be  per- 
formed is  not  now  necessary,  as  much  will  depend  upon  the  aotaal 
cost  of  such  clearing  when  once  commenced.  The  prism  shonld 
also  be  cleared  of  all  obstructions,  such  as  old  timbers,  roots, 
railroad  ties,  fences,  stumps,  branches,  etc.,  which  arrest 
the  floating  masses  of  decaying  a;lg8B  during  the  season,  and  care 
should,  moreover,  be  taken  to  have  such  accumulations  frequently 
removed  wherever  they  occur  in  appreciable  magnitude.  It  may 
further  be  remarked  that  the  greater  portion  of  the  work  and  cost 
involved  in  the  execution  of  the  foregoing  recommendationB  is 
one  of  legitimate  maintenance  of  a  portion  of  the  regular  canal 
system  of  the  State,  and  that  any  additional  amount  necessary  to 
put  the  said  ten  miles  of  Erie  canal  feeder  into  such  condition  as 
will  prevent  it  fi'om  becoming  a  danger  to  the  public  health 
should  faiily  be  advanced  out  of  the  general  fund  provided  for 
the  maintenance  of  the  State  canals. 

By  the  plan  herewith  advocated  the  old  canal  will  be  kept  in 
practically  the  same  condition  as  a  navigable  channel,  which 
experience  has  taught  is  not  prejudicial  to  the  health  of  the 
people  who  reside  along  its  banks.  In  conclusion  I  beg  to  add 
that  no  working  drawings  of  the  proposed  bulkheads  have  yet 
been  prepared,  inasmuch  as  it  was  presumed  that  the  same  wonld 
be  supplied  by  the  Superintendent  of  Public  Works. 

Bespectfully  submitted. 

EMIL  KUICHLING, 

Ciuil  Engineer. 
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EMIL  KUICHLING, 

Cv:\l  Engineer. 
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Plans  for  Drainage  of  Portions  of  Aban- 
doned  Chemung   Canal  at  Millport 
and  Lower  Pine  Valley. 


Union  College,  j 

Schenectady,  N.  Y.,  October  28, 1889. ) 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  N,  Y. : 

Deab  Sib. —  I  have  the  following  report  to  make  concerning  the 
plans  for  the  drainage  of  portions  of  the  abandoned  Chemung 
canal  at  Lower  Pine  Valley,  and  at  Millport : 

At  Lower  Pine  Valley  I  believe  the  proposed  plan  will  not 
eflfect  any  great  improvement  The  proposed  pipe  will  take  the 
water  from  the  canal  if  the  catch  basin  is  placed  low  enough,  and 
a  ditch  is  dug  to  bring  the  water  from  the  lowest  portion  of  the 
bed  (near  D),  in  the  lock.  But  the  catch-basin  will  require  con- 
stant attention  to  keep  it  clean,  and  the  ditch  must  be  kept  open. 
The  i)ipe  has  a  fair  fall  for  its  length,  but  is  liable  to  stop])age 
from  debris  when  the  catch-basin  gets  out  of  order.  The  place 
will  therefore  still  require  considerable  attention.  The  dangers 
from  stop])r-ge  of  catch-basin  or  pipe  are  still  greater  because 
Hubbard  brook  is  a  torrential  stream,  coming  from  a  ravine,  dry 
at  times  and  subject  to  heavy  floods,  which  bring  down  large 
qujintities  of  slate,  gravel  and  debris  of  all  sort.  The  surface 
water  in  the  brook  runs  from  the  brook  into  the  canal,  some  flow- 
ing into  Catherine  creek  at  flood  times,  as  may  be  seen  by  the 
ekivjitious  and  the  arrows  on  my  copy  of  the  plan.  A  box  drain 
allows  this  flow  into  the  canal,  and  probably  lets  out  a  portion  of 
the  water  in  the  canal  after  a  flood.  Most  of  the  rest  of  the  water 
in  the  canal  disappears  in  the  course  of  time,  by  seepage  through 
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Vwliajilt  ioto  the  creclc  It  is  Ibe  redpiie&t  at 
tioo  from  the  liunse  and  prirj  oo  its  buik,  the  inhabttanta 
the  canal  oa  a  place  of  deposit  for  all  their  n{oi&  It 
■torm  wnter  froio  a  drain  (B>.  In  vif^w  of  the  Eaets  thmt  the  pn^ 
posed  remedy  can  only  be  teraporarr,  onlesH  mneb  atteaCiaB  ■ 
given  to  the  ajipuratan,  and  tliat  material  for  filling  can  be  nTitaiimJ 
from  tb&  old  uiual  bank  at  (O),  and  at  (A).  I  beliere  the  bast 
method  of  abating  tbe  preeent  nidsaaoe  would  be  b^  SUio)^  lear- 
ing  a  ditch  to  carry-  the  water  from  (B)  and  from  the  filled  caoal 
above  (E),  thin  ditch  to  be  tnmed  tovarda  the  creek  before  the 
brook  is  reached.  The  use  of  tliifl  dit«h  as  a  depositing  place  foe 
garbage  being  prohibited  bj  the  local  board  of  health,  the  noisanoe 
will  be  permnnently  abated,  and  will  need  no  farther  attentioB. 
The  cost  of  thi8  plan  woold  be  little,  if  anj,  more  than  that  of 
the  plan  proposed,  if  the  expense  of  future  attention  is  cooBidered, 
I  can  not  give  a  definite  estimate  of  the  comparative  cost,  as  I  find 
DO  scale  accompanying  tbe  plan. 

At  Millpiirt  it  is  also  true  that  the  liest  method  of  permanently 
remedying  the  present  evil  is  by  filling.  The  proposed  open  drain 
will  carry  off  tbe  water  now  in  the  canal  at  (H),  but  is  liable  to 
gtoppagoH  by  the  material  brought  down  by  the  brook.  The  fiU- 
iog  shonkl  Ite  in  addition  to  tbe  drain,  as  tbe  water  should  be 
taken  out  before  the  filling  is  done,  it  having  no  other  way  of 
escape.  Tlio  proposed  docking  would  not  then  be  neoessaiy- 
The  inhabitantH  of  the  neighboring  houses  are  largely  responsible 
for  the  filthy  condition  of  the  water  in  the  canal  and  also  in  tba 
brook,  both  IxMug  highly  polluted  with  the  drainage  from  prrriea 
and  ceSB-pooln,  and  with  garbage,  and  it  may  be  considered  eqoii- 
able  for  tlin  town  authorltiea  to  see  to  the  filling  if  tbe  water  tl 
removed  at  the  expense  of  tbe  State.  Nothing  is  said  in  the  plaa 
of  romovnl  of  tho  stagnant  water  in  the  old  basin.  Tbe  b««t 
remedy  hum  wilt  l>e  filling.  The  drain  down  the  canal  to  tbs 
north  atiould  be  kept  clean.  Material  for  filling  can  be  takoi 
from  the  old  canal  bank  at  (O)  and  perhaps  at  (F).  There  are 
Mveral  bams,  privii^s  and  other  buildings  on  and  near  tbe  cand 
and  brook  which  nru  not  shown  on  the  plan,  and  which  coutribnlt 
to  their  |)ollutioo. 

Respectfully  submitted. 

CHAS.  C.  BROWN, 

^^^  C'vil  Engwttr. 
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Slaughter-house    in    Town    of    Fleming, 
Cayuga  County. 


E00HE8TEB,  N.  T.,  October  14,  1889. 
Dr.  Lewis  Balch,  Secretary  of  State  Board  of  Health : 

Dear  Sib. — In  response  to  your  directions  of  the  eighth  instant 
to  examine  into  the  matter  of  the  slaughter-house  nuisance  alleged 
to  exist  in  the  township  of  riemlng,  Cayuga  county,  adjacent  to 
the  southern  boundary  of  the  city  of  Auburn,  the  undersigned 
begs  lea^e  to  state  that  such  examination  was  duly  made  on  the 
twelfth  instant,  in  company  with  the  mayor  and  board  of  health 
of  Aubni-n  and  the  health  officer  of  the  town  of  Fleming.  The 
facts  thus  elicited,  together  with  the  recommendations  for 
improyement  will  be  found  set  forth  in  the  following  report : 

In  the  town  of  Fleming,  only  a  few  feet  beyond  the  south  line 
of  the  city  of  Auburn  and  a  few  hundred  feet  east  of  the  highway 
called  South  street,  there  esists  a  group  of  three  frame  buildings, 
resembling  bams  of  moderate  size,  which  are  used  for  tbe  pur- 
pose of  slaughtering  animals  for  food.  The  two  larger  buildings 
of  the  group  are  arranged  for  the  actual  killing  of  the  animals 
and  the  temporary  storage  of  the  meat,  while  the  smaller  interme- 
diate building  serves  as  a  rendering-house  and  for  other  general 
purposes.  Connected  with  the  two  former  structures  are  pens 
for  swine,  which  are  fed  upon  the  blood,  entrails  and  other  refuse 
produced  in  the  premises.  All  of  these  buildings  are  of  the 
simplest  construction,  with  plain  board  sides  and  partitions,  and 
having  plank  floors  raised  somewhat  above  the  surface  of  the 
ground.  The  soil  under  and  aronud  these  establishments  is  clay, 
and  as  a  brick-yard  had  formerly  been  located  here,  the  original 
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time  of  our  inspection  the  water  appeared  to  be  reasoaablj  pure 
as  it  tlowed  through  the  Blaiigbter-boufle  premisea,  aud  that  no 
appreciable  pollution  was  then  being  contributed  to  it  from  the 
latter. 

As  stated  above,  there  are  two  bnildiu^s  in  the  fp"oup  which  are 
arranged  aa  slaughter-houses,  biit  only  the  larger  one  is  now  said 
to  be  uspd  for  such  purpose,  inasmuch  as  the  smaller  one  was 
closed  a  short  time  n^o  by  order  of  the  health  officer  of  the  town 
of  Fleming,  Dr.  B.  I,  C.  Buckland,  who,  on  a  previous  inspection, 
found  it  to  be  in  an  extrumely  filthy  condition,  and  caused  it  to  1)6 
cleaned.  Since  that  time  it  does  not  appear  to  have  been  used, 
but  whether  it  has  been  permanently  abandoned,  the  underaiftned 
is  nnable  to  state.  The  larger  building  is  used  by  a  number  of 
different  butchers,  and  is  divided  by  rude  board  partitions  into- 
several  compartments,  in  some  of  which  the  killing  is  done,  while 
the  rest  serve  as  temporary  storage  places  for  the  meat,  until  it 
has  acquired  proper  consistency  for  removal  to  more  suitable 
apartments  elsewhere.  Immediately  contiguoua  to  the  places 
where  the  animals  are  killed  the  hog-pena  are  located,  and  behind 
these,  in  turn,  are  the  manure  and  compost  heaps  where  the  refuse 
matters  not  consumed  by  the  hogs,  along  with  the  excreta  of  the  ' 
latter,  are  stored  and  treated  with  qntck-lime.  These  heaps  are 
formed  directly  on  the  surface  of  the  clayey  soil,  and  are  entirely 
unsheltered.  Near  the  west  end  of  the  main  building  a  large 
barrel,  buried  nearly  to  its  top  in  the  soil  of  the  yard,  and  ,  filled 
with  an  offensive  looking  water,  is  alleged  to  be  the  site  of  a 
powerful  spring  of  wholesome  water ;  but  as  there  was  no  trace 
of  an  overflow  or  change  in  the  appearance  of  the  liquid,  the 
value  of  this  source  of  water  supply  may  fairly  be  questioned.  A 
pump  in  the  building  itself,  attached  to  a  dry  driven  well,  is 
equally  unreliable;  and  the  employt's  of  the  establishment 
informed  na  that  rU  of  the  water  used  about  the  place  was  carried 
in  buckets  from  a  well  several  hundred  feet  distant. 

From  the  foregoing  brief  description  of  the  premises,  it  will  be 
observed  that  the  same  afford  opportunity  for  vast  improvement. 
The  freshly  killed  meat,  hung  for  periods  of  not  less  than  twelve 
hours,  and  often  for  twenty-four  and  even  forty-eight  hours,  in  the 
atmosphere  of  the  slaughter-house,  the  hog-pens  and  the  manure 
heaps,  can  not  be  regarded  as  safe  from  possibly  dangerous  infeo-  , 
tioD,   since   it    is    a   well-known   fact   that    a    large    variety  o£J 
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yftogBaie  orgKiisau  thme  npoa  aach  a  smfftce ;  mi  even  ff 
■tsHMU  bkcteru  sbo«ld  Aot  happen  to  be  dcTeloped  aarw-Im* 
■boot  the  premuM,  DeTertbeless  tlw  exposure  of  the  neat  to 
alteflfc  by  inaect«,  which  can  secure  easr  acoeM  thereto  thioiq^ 
■nnefofu  Itoles  and  crevioes  ia  the  aadea  and  floor,  eao  do4  be 
t»T«ciooked.  The  tack  of  an  abondaot  and  ooDTement  water  sap- 
fij  is  also  a  ecmree  of  dat^er,  as  it  leads  to  the  temptatiaa  to 
tS&er  make  use  of  as  improper  sapplj  near  at  hand,  or  ebo  fa 
lofego  the  seeeeaary  deanlinees  wiiich  is  indispeDsable  in  a 
properly  ooodocted  abattoir.  In  'jnstiee  to  the  ocenpants,  how- 
ner,  it  maj  be  remarked  that  on  ^le  occasion  of  oor  viatt  tha 
prenuMs  were  geoeraQj  in  a  good  conditioti,  and  mnch  leas  otlat- 
sire  odor  was  noticeable  than  had  been  anticipated.  On  tita 
other  haod,  the  plain  fact  that  mnch  of  the  improved  state  waa 
doe  to  quite  recent  efforts,  oonld  not  be  denied. 

It  moat  accordingly  be  admitted  that  the  health  anthoiitMB 
of  Aobom  were  ftUIr  jastified  in  complainii^  abont  the  aanitaij 
condition  of  the  nlaaghter-honses  and  demanding  proper  rdie£ 
The  tme  remedj  in  this  and  all  similar  cases  would  be  the  oc»- 
Btmction  of  proper  abattoirs  by  the  manicipal  anthorities,  where 
bittchera  conld  be  compelled  to  slaoghter  their  animals  and  store 
the  meat  in  an  anobjectioDable  manner,  so  that  the  public  oonld 
have  ample  gnaranty  that  the  food  upon  which  they  depended  had 
not  been  exposed  to  possible  contamination.  In  the  abaenoe  ol 
any  such  abattoir  at  Anbum,  however,  and  in  view  of  the  fact 
that  for  some  indefinite  period,  more  or  less  alanghtering  will 
continue  to  be  done  at  the  premises  onder  consideration^ 
the  following  recommendations  were  made  to  the  local  health 
authorities: 

first.  That  the  premises  aboald  be  thoroaghlv  and  sompuloos^ 
cleansed  and  disinfected  with  copious  applications  of  quick-Ume ; 
and  that  tliey  be  thereafter  maintained  in  such  proper  condition. 

Second.  That  all  drainage  from  the  buildings,  hog-pens  and 
compost  heaps  be  rigidly  excluded  from  tbe  above-mentioned 
small  natural  water-course  and  its  tributaries.  To  accomplish 
this  end,  the  roofs  of  the  occupied  buildings  aliould  be  provided 
with  gutters  and  rain -conductor  pipes,  in  order  that  the  rainfall 
thereupon  may  be  collected  at  convenient  points  and  discharged 
directly  into  tbe  ditch  or  brook,  instead  of  allowing  it  to  percolate 
through  great  masses  of  manure  or  putrid  compost,  as  at  present; 
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and  after  having  thua  diverted  the  root-water,  all  of  the  refuse 
matter  and  the  excreta  of  the  swine,  tt^ether  with  the  waBliiiigs 
of  the  floors  and  pens,  should  be  conducted  to  wat«r-tighti  recep- 
tacles, cesspools,  or  pits,  from  which  all  snrfaoe-dr/iinage  water 
can  he  excluded,  and  in  which  anch  refuse  can  be  composted, 
deodorized,  or  treated  in  the  most  advantageous  manner  without 
causing  a  nuisanco.  From  such  pits  the  material  may  then  be 
removed  as  often  as  necessary,  so  that  both  their  size  and  cost 
may  become  moderate.  The  liquid  matter  which  will  accumulate 
therein  must  either  be  removed  in  special  vehicles,  or  else  it  must 
be  absorbed  by  certain  other  solid  matter,  such  as  saw-dust,  etc., 
in  order  to  admit  of  excavation  and  removal  in  ordinary  wagons. 
If  properly  treated,  as  above  indicated,  the  whole  of  this  moss  of 
solid  and  liquid  wastes  will  have  a  considerable  value  as  manure, 
and  the  income  derived  from  its  sale  will  doubtless  suffice  to  com- 
pensate for  the  costs  of  storage  and  treatment.  Should  it  be  found 
expedient  to  separate  the  liquid  wastes  from  the  solids,  this  can  also 
be  easily  effected;  but  in  any  event  the  said  offensive  liquid  must 
be  got  rid  of  by  removal,  since  it  can  not  be  discharged  into  the 
small  brook  without  giving  rise  to  well-founded  complaint.  Owing 
to  the  impervious  clayey  subsoil,  and  the  lowness  of  the  surface 
of  the  land  adjacent  to  the  slanghter-honsea,  any  method  of  sub- 
soil or  surface  iiTigation  by  gravity  appears  to  be  im])racti cable. 
It  will  also  he  desirable  to  properly  grade  the  land  around  the 
buildings,  so  as  to  prevent  the  entrance  of  any  storm-water  into 
the  said  pits. 

Third.  That  the  freshly-slaughtered  carcasses  shall  be  tempo- 
rarily stored  in  a  suitable  building,  to  be  erected  at  some  distance 
from  the  slaughter-house  and  hog- pens,  so  that  the  meat  shall  not 
be  exposed  to  a  foul  atmosphere,  or  to  the  insects  which  always 
abound  in  such  places.  The  expense  involved  in  this  recom- 
mendation need  not  necessarily  be  very  great,  and  will  amply  be 
covered  by  a  few  hundred  dollars. 

Fourlk  That  efforts  be  made  to  secure  an  abundant  supply  of 
■wholesome  water  in  the  Viuildings  for  general  nse.  If  the  above- 
described  alleged  spring,  near  the  west  end  of  the  present  main 
building,  should  upon  investigation  prove  to  be  suitable  and 
adequate,  this  important  provision  can  be  very  easily  and  cheaply 
secured,  inasmuch  as  it  will  then  merely  be  necessary  to  clean  out, 
cnrb  and  cover  said  spring,  and  to  lay  a  suction  pipe  therefrom  to- 
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the  idle  pump  now  attached  to  a  dry  tubular  well  A  cistern, 
erected  at  8ome  height  above  the  floor,  might  also  receive  the  roof 
water,  as  well  as  the  additional  amount  required  to  be  pazuped  up 
from  the  spring;  and  thus  conveniences  tending  to  promote 
cleanliness  are  obtainable  at  a  trifling  cost  Should  the  alleged 
spring2,be  inadequate,  it  should  bo  filled  up  at  once,  and  water 
obtained  from  another  source. 

Fifth.  That  the  floors  of  all  the  slaughtering  compartments  and 
hog-pens  be  made  water-tight,  and  of  non-absorbent  material  as 
far  as  practicable.  At  present  this  provision  is  only  partially 
secured  in  one  or  two  places  by  means  of  a  hardwood  plank 
flooring  laid  over  the  old  defective  plank  floor.  It  may  be 
remarked  here  that  wood  is  not  a  suitable  material  for  this  pur- 
pose, and  that  cement  or  asphalt  laid  upon  a  proper  foundation 
is  vastly  preferable ;  but  as  the  enforcement  of  the  use  of  these 
latter  materials  would  involve  a  great  expense,  and  would  only  be 
supplying  one  of  a  number  of  other  similar  improvements,  which 
would  ultimately  terminate  in  the  construction  of  a  rational 
modern  abattoir,  the  undersigned  has  not  deemed  it  expedient  to 
insist  upon  such  a  costly  reconstruction  of  the  floors  of  the  exist- 
ing buildings.  In  like  manner,  the  rough  board  sides  and  parti- 
tions in  the  structures  may  be  regarded  as  unsuitable ;  yet  by  the 
exercise  of  proper  care,  and  the  liberal  use  of  water  and  disin- 
fectants, the  wooden  flooring  and  sides  can  be  maintained  in 
tolerable  order.  The  necessity  for  the  use  of  thoroughly  non- 
absorbent  materials  for  said  floors  and  sides,  moreover,  disap- 
pears to  a  large  extent  if  the  freshly-slaughtered  carcasses  are 
stored  in  a  separate  clean  building,  as  above  recommended. 

In  addition  to  the  preceding  improvements,  it  would  further- 
more be  desirable  to  secure  an  efficient  removal  of  the  storm- 
watera  at  all  times  through  the  said  brook  by  the  provision  of  an 
adequate  channel  throughout  its  course.  There  appears  to  1>e  no 
good  reason  why  proper  drainage  facilities  for  the  low  lands  in 
the  vicinity  of  the  slaughter-house  should  not  be  obtained,  as  the 
natural  fall  in  the  brook  is  ample  for  the  purpose.  The  expense 
so  involved  need  not  be  gi*eat,  since  the  work  would  consist 
mainly  in  clearing  the  channel  of  weeds  and  other  obstructions, 
and  its  deepening  for  some  distance  beyond  the  mouth  of  the 
aforertjiid  drainage  ditcli  sufficiently  to  make  tlie  latter  eflBcient 
Some  difficulty  will  doubtless  be  encountered  in  bringing  about 
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a  restoration  of  the  natural  channel  where  the  same  has  been 
replaced  by  a  twelve-inch  drain  tUe ;  but  as  this  is  essentially  a 
legal  matter,  it  may  be  omitted  from  further  consideration  here. 
It  may  also  be  remarked  that  while  no  complaint  about  the 
defective  drainage  facilities  has  been  made  by  either  of  the  local 
boards  of  health,  yet  it  has  been  intimated  that  other  needed 
improvements  of  the  premises  had  not  heretofore  been  made  on 
the  ground  that  frequent  overflows  of  the  brook  would  render 
such  works  of  no  avail.  This  latter  reason,  however,  can  not  be 
regarded  as  valid. 

It  is  generally  admitted  that  the  premises  in  question  were  in  a 
deplorable  sanitary  condition  during  the  past  summer,  and  that 
the  most  oflfensive  eflluvia  were  spread  by  the  winds  therefrom 
throughout  the  whole  neighborhood.  Even  the  employes  engaged 
in  the  buildings  are  said  to  have  suffered,  and  it  is  alleged  that  in 
two  such  instances  diphtheria  was  contracted  and  thence  com- 
municated to  their  families,  with  the  result  that  five  different 
individuals  were  affected,  of  whom  two  died  from  the  disease. 
While  some  doubt  as  to  the  accuracy  of  this  allegation  appears  to 
exist,  nevertheless  the  fact  remains  that  the  establishment  was 
not  properly  maintained,  and  that  the  improvements  above  indi- 
cated should  be  promptly  carried  out  In  discussing  the  subject 
with  the  several  parties  interested,  the  said  suggestions  or  recom- 
mendations were  duly  accepted,  and  it  was  understood  that  they 
would  quickly  be  executed. 

The  question  as  to  the  wholesomeness  of  pork  derived  from 
animals  which  had  been  fed  on  slaughter-house  refuse  was  also 
raised  by  the  Auburn  board  of  health.  On  this  point  much  njay 
be  said  on  both  sides ;  but  practically,  the  weight  of  evidence 
seems  to  be  against  the  proposition,  on  the  ground  that  the  swine 
are  more  susceptible  to  disease  than  if  fed  on  vegetable  food. 
With  a  thorough  examination  of  all  animals  designed  for  human 
consumption,  both  before  and  after  slaughtering,  the  danger  to 
the  ])ublic  health  would  become  very  small ;  but  inasmuch  as 
such  iin  inspection  is  necessarily  costly  on  account  of  the  high 
grade  of  skill  involved,  and  as  few  communities  api)ear  to  be 
willing  to  incur  this  expense,  it  becomes  evident  that  goneral 
prophylactic  measures  are  at  present  more  applicable,  and  there- 
fore it  may  be  said  that  the  sale  of  such  pork  should  be  carefully 
restricted  to  that  which  has  been  previously  subjected  to  the  most 
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Bearcbin^  scientific  examination,  since  its  quality  may  be  regarded 
as  doubtful,  to  say  the  least  The  subject  is,  however,  worthy  of 
elaborate  study,  owing  to  the  prevalence  of  this  method  of  dis- 
posing of  such  refuse,  and  the  implied  sanction  which  it  has 
received  from  numerous  sanitary  authorities  in  the  past. 

Respectfully  submitted. 

EMIL  KUICHLING, 

CVi;j7  and  Sanitary  Engineer, 
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Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  N.  Y.  : 

Dear  Sib. — I  have  the  following  report  to  make  of  our  inspec- 
tion of  the  Eagle  Hotel  at  Norwich,  and  the  accompanying 
recommendations  thereon : 

First.  The  privy  pit  is  said  to  be  a  water-tight  vault,  and  is  of 
large  size  with  a  three-story  building  above  it  and  a  privy  upon 
each  storj'.  There  is  practically  no  ventilation,  a  small  rect- 
aiit^ular  box  ventilator,  which  comes  out  below  the  second  story, 
])oing  of  too  small  dimensions  and  too  low  down  to  have  any 
ap})rociable  eflfect.  The  privies  on  the  several  stories  are  con- 
nected with  the  main  building  of  the  hotel  by  dark,  close  corridors. 
The  result  of  this  construction  is  a  great  unventilated  collection 
of  foul  air  which  under  anv  circumstances  would  be  a  nuisance 
and  a  source  of  great  dangor,  and  which,  under  the  present  con- 
dition of  neglect  even  of  common  cleanliness  in  the  lower  portion 
of  the  building  becomes  an  intolerable  nuisance.  The  accumula- 
tions of  foul  air  are  forced  by  wind,  which  has  more  or  less  access 
tlnough  small  openings  and  cracks,  into  the  hotel  and  to  sur- 
rounding buildings  and  give  rise  to  many  just  complaints. 
The  wjirnitli  of  the  hotel  in  winter  adds  a  suction  through 
the  corridors  which  draws  in  quantities  of  the  air  notwith- 
stan<ling  au  attempt  to  keep  the  doors  to  the  corridors  closed, 
except  at  the  moment  of  passage.  It  has  been  attempted  to 
reduce  the  size  of  the  pit  by  bniUliug  a  tight  wall  across 
oTie  side,  leaving  the  portion  cut  off  unfilled.  There  is  appar- 
ently connection   between  the  two  portions  of  the  vault,  not- 
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wtthstaodti^  and  it  is  probable,  jadging  from  tbe  infortDAtual 
vas  able  to  gather,  that  the  vault  is  far  from  bein^  '^^^  tP^^ 
opportonitT  for  leachiog  of  the  oontents  into  the  sobsoU,  and  (ix 
the  eutrance  of  subsoil  water  iDto  the  pit  This  water,  with  tk 
diamber  slopa  thrown  in  from  the  npper  etories,  moke  H  impot- 
able, withont  Tery  great  expense,  to  eSectnallT  Jisin/ect  the  ad- 
ter  in  the  raitlL  Taken  all  tt^ether,  the  pit  and  tbe  gtractm 
above  it  are  as  nasamtarr  an  arrangemeDt  aa  it  has  been  m^  tM- 
f  ortooe  to  find. 

Second.  Two  large  leaching  oess-pooU  are  in  the  back  jraxitl 
the  hotel,  onlj  a  few  feet  apart,  and  bat  a  few  feet  from  the  prnj 
piL  These  are  s^id  to  receive  the  wash  water  and  the  kitchca 
stopa.  The  covers  of  these  pits  are  in  a  condition  that  is  danger 
oils  to  human  life,  the  boards  being  so  rotten  that  a  luaii  a  littfe 
heaWer  than  the  average  wonhl  qnite  probably  bn-«k  tlirongL 
^Tbe  pits  are  in  the  usaal  condition  of  sach  stmctnres.  Quite  an 
ineffectual  attempt  at  ventilation  of  one  of  them  has  lieeu  mode 
by  a  wooden  box  ventilator  up  the  side  of  the  corridor.  This  tcb- 
kilator  is  anything  bat  tight,  and  has  little  elfect  in  any  case  upon 
the  pits.  I  onderstand  that  these  pits  are  cleaned  ont  ouce  a  yetr 
or  so,  and  are  extremely  olTensive  during  the  operation.  A  slop 
hopper  with  coarse  grating  stands  at  the  kitchen  door,  and 
apparently  trappeiL  An  exceedingly  inconvenient  inlet  for  mail 
water  is  located  in  the  basement  laundry  near  the  ceiling,  th« 
process  being  to  have  the  wash  water  emptied  into  a  barrel,  and 
thence  dipped  up  and  poured  by  the  buoket^full  into  the  u 
This  inlet  is  said  to  be  trapped,  but  it  and  the  barrel  are  both 
rery  foul  from  neglect  to  keep  them  clean  or  to  disinfect  them.t 

Third.  Tho  roof  water  runs  down  a  pipe  which  come^  down  is 
the  center  of  the  house  to  the  second  story,  thence  outside  and 
down,  discharging  into  an  old  unused  welL  At  times  of  heavy 
rain  this  well  is  said  to  fill  up  and  to  overflow  into  the  area  w^ 
and  thence  into  an  unused  cellar  or  basement  under  the  portim 
of  the  house  fronting  on  Broad  street 

Fourth.  An  unused  cisbern  is  located  under  the  cooling-room  (S 
ice-box  and  a  atore-house  just  off  the  kitchen,  with  openiupis  into 
each.  At  the  time  of  our  visit  this  cistern  had  some  water  in  iti 
bottom,  which  apparently  had  some  little  connection  with  tbe 
ground  water  ontside.  If  so,  it  is  extremely  liable  to  poJlutiotl 
irom  the  ceas-pools  described  above,  which  are  located  only  a  (sw 
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pollution  in  it,  which  indicated  that  the  cistern  was  a  source 
danger.     Emanations  from  this  cistern  directly  into  the  cooler  a 
absorbed  by  the  milk,  meats,  etc.,  to  their  evident  detriment. 
Fiflh.  The  wash-stand  arrangements  back  of  the  office  are  tbeJ 
lost  primitive  imaginable,  consisting  only  o[  a  wooden  box,  uou^l 
too  securely  supported,  into  which  the  wastes  from  the  basins  dis-S 
chai^.     A  hole  in  its  bottom  at  one  end  discharges  into  a  wooden, 
spout,  which  in  tnm  is  said  to  discharge  upon  the  door  of  thsi 
nntised  basement  above  refen'ed  to.     When,  through  carelessness, 
the  hole  in  the  box  stops  up,  the  water  overflows  and  drips  dnwu 
along  the  wall  and  the  foundation.     The  continual  dampness  at  its 
base  has  caused  this  foundation  to  settle  and  openings  are'  left  for  ' 
entrance  of  outside  air  which  complicates  the  case  by  free2ang  upJ 
the  whole  apparatus  during  cold  seasons.      The  w^t  and  filthy  | 
appearance  of  tlie  stones  were  evidence  of  much  carelessness  a^d  I 
inattention. 

Sixth,  The  bath-tubs  in  the  barber  whop  are  said  to  empty  into  I 
a  barrel  set  in  the  ground,  which  overflows  into  the  basement  1 
when  the  discharge  into  the  barrel  ia  greater  than  the  seepage  J 
from  it  into  the  ground. 

On  the  whole  the  sanitary  arrangements  of  the  house  are  radi-  ' 
ly  defective  and  require  replacement  by  something  which  cao  j 
>do  the  work  required  of  them.     Those  now  in  use  can  not  under  1 
any  circumstances  perform  their  duties  satisfactorily.    The  extent  4 
of  the  nuisance  caused  is,  however,  very  greatly  increased  by  the  \ 
great  lack  of  attention  paid  to  the  apparatus  and  the  absence  of  1 
cleanliness.      It  became  quite  evident  during  the  inspection  that  [ 
the  most  ordinary  pains  to  keep  clean  were  not  taken.     This  was  J 
evident  throughout  the  portions  visited  and  especially  in  the  first  .1 
story  of  the  privy,  the  iimiual  more  particularly,  the   laundry  I 
connection  with  the   cess-pool,   the  wash-stand   and   the  yards.   ' 
Evidences  of  gross  neglect  of  ordinary  precautions  in  removing 
the  deposits  from  the  privy  were  also  noticeable  upon  the  ground 
outside,  there  being  on  the  sidewalk  and  street  droppings  from 
the  last  removal. 

Recommeniiations. 

I  wish  to  say  first  that  any  recommendations  offered  are  for  I 
temporary  arrangements  only,  pending  the  construction  of  sewers  1 
in  the  village.      It  is  quite  evident  that  a  system  of  sewers  i 
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needed  for  a  portion  of  the  rillAge,  kohI  T  wnnld  refer  to  &  rvport 
to  follow  tills  apon  that  subjecL  It  csn  be  bat  •  qaestioo  ol 
time,  and  perhaps  bat  a  short  tiin«,  o&til  the  sewers  an  cod- 
structed.  The  arraagemenu  reoommeDded  will,  it  is  beliered, 
answer  the  purpose  ontil  that  tiiAe  oomes,  if  ther  teoeive  prop^ 
care.  This  will  inviilTe  oosiderahle  tine  sod  some  expense,  hni 
I  have  attempted  to  make  ihna  as  low  as  possible  and  am  ansbfe 
to  find  anTthing  l»a&  eipensire  that  will  do  the  required  work. 
It  is  probaUe  that  tixK  fall  time  of  one  man  will  be  needed  to  keep 
the  whole  in  order  and  in  a  proper  state  of  cleanliness,  with  per- 
haps enoDgh  time  left  on  his  bands  to  attend  to  the  rleanlinees 
of  some  other  porti<ma  of  the  boildii^  and  grounds  not  spectaUr 
mentioned,  because  not  8pe«ally  noticeable  as  naisances  to 
persons  outside. 

First.  The  prifv  pit  should  be  tfaoroagh'r  cleaned  and  pnmped 
oat  until  dry  and  then  filled  with  dry  and  dean  earth  about  one 
foot  above  the  surface  of  the  surroonding  gtonnd.  Both  dirisions 
of  the  pit  ahoold  he  filled.  The  privies  on  all  three  floor^j  should 
then  be  fitted  with  removable  boxes  under  each  seat,  of  such  siie 
and  so  located  that  ihej  will  receive  all  excreta,  without  dangn 
of  discharge  upon  the  floor.  One  box  to  each  single  seat 
will  be  found  the  most  convenient  on  the  npper  fioora  One 
to  each  two  seats  may  be  quite  as  convenient  on  the  first 
floor.  These  receptaclea  should  be  provided  with  cnvers  filtiof; 
tightly,  and  with  foar  handles  pat  on  near  the  upper  ed{^ 
one  on  each  side  and  end  for  the  smaller  ones  and  two  on 
each  side  near  the  ends  for  the  larger  ones.  The  covers 
are  to  be  used  only  when  the  boxes  are  in  course  of  transporta- 
tion to  the  place  of  disposal  of  their  contents.  A  bloek  and 
tackle  should  be  so  rigged  over  a  trap  door  that  the  boxes  can  be 
rea<lily  lowered  from  the  upper  floors  without  danper  of  spQliiig 
the  contents  of  the  boxes.  Heavy  galvanized  iron  will  probablj 
be  the  most  satisfai^tory  material,  and  IS"  sqnare  or  in  dtameiter 
by  12"  to  14"  deep  will  be  a  fair  size  for  the  smaller  one-o.  The 
same  width  and  depth  with  &  length  sufficient  for  twn  ^eits  w31 
answer  for  the  larger  ones.  Two  complete  sets  of  these  boxes 
should  be  provided,  so  that  there  shall  always  be  a  box  nndar 
ever}  seat.  On  each  floor  should  be  provided  a  large  box  for  the 
recsption  of  ashes  and  clean  dry  loam.  It  is  essential  that  tb« 
contents  of  these  boxes  be  kept  dry,  and  that  there  be  no  rubbi^^ 
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mingled  with  tlieiu.  The  earth  and  ashes  used  to  mix  with  the 
excreta  bIiouM  be  free  from  lumps.  It  wUI  doubtless  be  best  to 
keep  these  boxes  closed  and  fastened,  so  that  no  one  but  the  per- 
sona haviui;  the  closets  in  charge  can  interfere  with  them.  This 
is  especially  so  on  the  first  floor  in  the  men's  closet.  It  should 
be  one  made  man's  businoas  to  attend  to  the  deposit  of  a  suffi- 
cient amount  of  earth  in  the  boxes  after  each  use  to  completely 
cover  and  deodorize  the  deposit  He  should  be  on  constant  duty 
in  the  men's  closet  during  the  morning  hours  when  it  is  most  in 
use,  and  should  make  frequent  periodical  visits  to  the  closets 
throughout  the  day  and  evening.  The  men's  nrinal  will  need 
especial  attention.  It  might  bo  made  a  chamberniaid'a  duty  to 
make  periodical  visits  to  the  closets  in  the  second  and  third  floors 
to  perform  the  same  duties.  Whenever  boxes  become  full  or 
nearly  so  they  must  be  removed  and  empty  ones  put  iu  their 
places.  The  contents  of  the  boxes  are  excellent  manure  and 
some  one  can  probably  bo  found  who  will  remove  and  return 
them  for  their  contents.  Every  box  should  be  thoroughly  cleaned, 
washed,  dried  and  disinfected  as  soon  as  po.'ssible  after  empfying. 
It  will  not  be  found  necessary  to  empty  the  boxes  in  the  second 
or  third  floors  at  very  frequent  intervals,  and  especial  pains 
shonld  therefore  be  taken  to  render  each  deposit  inodorous  by  a 
careful  and  sufficient  covering  of  the  earth  or  ashes.  Disinfectants 
may  be  necessary  iu  small  quantities  at  times,  but  will  not  gen- 
erally if  proper  regard  is  paid  to  cleanliness. 

The  slops  from  the  chamber  floors  must  be  removed  in  a  similar 
manner.  A  sufficient  number  of  receptacles  of  the  general  con- 
struction of  milk  cans,  to  prevent  slopping  over  during  removal, 
butVith  as  few  corners  and  narrow  spaces  as  possible  in  which 
deposits  can  occur,  should  be  provided.  They  can  be  somewhat 
larger  than  milk  cans,  but  the  necessity  of  lowering  tbem  to  the 
first  floor  must  be  taken  into  account  in  determining  the  size. 
Disinfectants  must  be  freely  used  in  and  about  these  cans,  and  at 
every  emptying  they  must  be  washed  clean  and  thoroughly  disin- 
fected before  being  returned  to  their  places.  An  extra  can  for 
each  floor  should  be  provided  so  that  there  shall  always  be  one  in 
place  ready  for  use.  It  will  probably  be  necessary  to  empty 
these  cans  every  day.  Their  contents  should  be  bo  disposed  of  as 
create  no  nuisance. 
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hmmary  of  Mortality  Reported  in  the 
'  Monthly  Bulletin  for  1888  and  i88g. 


» 


By  P.  0.  Curtis,  M.  D. 

The  State  of  New  York,  extending  over  nearlv  five  degrees  of 
latitude  and  nearly  eight  degrees  of  longitude,  having  maritime, 
lake  and  inland  districts,  a  very  varying  topography  and  geologi- 
cal formation,  thirty  incorporated  cities,  which  include  in  their 
number  the  metropolis  of  the  country,  having  also  large  regions 
that  are  purely  rural  as  well  as  regions  of  wilderness,  a  population 
approaching  6,000,000,  with  all  degrees  of  density  from  that  of 
the  eloaely-built  tenement  districts  to  extensive  areas  which 
have  a  population  of  but  two  or  three  inhabitants  to  the  square 
mile,  representing  every  occupation  and  all  degrees  of  mode  of 
life,  presents  a  rich  &eld  for  the  study  of  questions  of  interest  to 
sanitariani^  and  statisticians  of  the  causes  and  conditions  upon 
which  the  development  and  prevalence  of  diseases  depend.  In 
80  far  as  the  mortality  of  these  various  regions,  with  their  varying 
conditions,  can  throw  light  on  these  matters  report  has  been  made 
from  month  to  month  in  the  elaborate  bulletin  which  has  for  the 
past  five  or  six  years  been  issued  by  the  Board  of  Health.  Tho 
records  of  the  central  office  show  nothing  beyond  this  printed  issue 
except  the  detailed  record  which  is  kept  of  the  mortality  of  every 
towQ  or  city  constituting  a  health  district,  the  additional  mortality 
reported  after  the  publication  of  the  bulletin,  the  correspondence 
of  the  Board  as  to  the  special  prevalence  of  diseases  in  various 
ocalitiea  and  the  records  made  of  inspections  regarding  local 
epidemics  and  local  sanitary  conditions.  While  little  attempt  is 
made  to  preserve  material,  except  that  which  is  of  practical  aani- 
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tary  importance,  it  is  possible  to  extract  from  it  some  data  a»  a 
contribution  to  the  scientific  knowledge  of  diseases. 

The  State  Board  of  Health  receives  the  returns  of  Tital  statistui 
fi'om  local  bo&rda  of  health.  Tbe  law  requires  one  of  these  to  be 
established  in  every  town,  city  and  tnccvporated  i-illage.  Each 
being  fully  organized  there  would  be  over  1,300  local  boards  of 
health.  Provision  ia  made  in  the  law  whereby  combined  registry 
districts  may  be  formed,  and  many  of  the  smaller  villages  are  tlras 
combined  with  the  towns  in  which  they  are  situated.  There  are 
thus  over  1,000  local  boards  of  health,  upon  which  the  central  offie? 
is  dependent  for  a  report  of  the  mortality  of  the  State.  These  are 
required  to  make  a  report  by  the  fifteenth  of  each  month  for  the 
month  preceding.  The  thoroughness  and  efticiency  of  the  per- 
formance of  their  duty  is  efiected  only  by  time  and  effort ;  it  has 
improved  year  by  year.  During  the  year  just  closed  it  has  been 
more  perfect  than  ever  before.  Death  reports  have  been  received 
from  all  but  forty-four  towns,  the  aggregate  population  of  which 
is  about  80,000.  Thus  we  have  more  or  less  completely  repre^ 
seuted  the  entire  State  less  about  one  and  a-half  per  cent  of  its 
population. 

The  increased  perfection  of  returns  may  be  seen  also  from  the 
reported  mortality  of  the  bulletins.  In  1885  the  total  numbe  r  of 
deaths  recorded  in  the  bulletin  was  80,407  ;  in  1886  it  was  86.801; 
in  1887  it  was  96,453 ;  in  1888  it  was  103,969,  and  in  the  twelve 
months  preceding  December,  1889,  it  was  104,119,  It  will  thus 
appear  that  there  was  an  increase  in  1886  over  1885  of  6,394 ;  in 

1887  over  1886  of  9,652 ;  in  1888  over  1887  of  7,516,  in  1889  over 

1888  of  less  than  200.  This  iacrease  is  to  be  expected  to  abteitd 
increase  in  population  and  to  be  affected  by  the  varying  health- 
fulness  of  the  State  during  different  years,  but  for  the  yeats 
preceding  the  two  especially  the  subject  of  this  report  it  is 
unquestionably  due  to  increasing  completeness  in  the  organization 
and  work  of  local  boards  of  health  : 

As  will  appear  later  in  this  report,  there  are  now  being  reported 
a  large  enough  mortality  to  make  the  death  rate  for  the  entire 
State  for  the  last  year  nearly  twenty  per  thousand  population, 
which  shows  that  only  a  small  percentage  of  the  uumber  of 
deaths  actually  occurring  in  the  State  fail  to  be  reported.  The 
tables  that  follow  do  not  contain  all  the  re])ort6d  deaths,  since  a 
considerable  number  came  to  hand  too  late  for  insertion  in   the 
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bulletins.  The  total  mortality,  however,  as  printed  in  the 
bulletins  for  each  of  the  last  two  years,  is  more  than  eighteen 
deaths  per  thousand  living  population,  estimating  the  entire 
population  of  the  State  now  at  five  and  three-fourths  millions. 

The  following  tables  show  the  deaths  as  reported  each  month 
in  the  bulletin,  the  December  of  the  year  preceding  being  included 
for  the  sake  of  using  for  comparison  the  months  properly 
belonging  to  the  four  seasons  of  the  year: 
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r.  Jadging  by  the  material  of  this  table  it  would  appear  that  the 
last  two  years  have  been  years  of  fair  avera|:;e  healthfulDess.  For 
the  entire  period  there  has  lieen  ao  average  mortality  of  ohildreD 
under  5  years  of  age  of  thirty-seven  per  cent  of  the  total  number 
of  deaths.  Both  years  fall  below  this  average,  though  to  a"not 
very  material  degree.  From  zymotic  diseases  the  number  of 
deaths  in  1889  is  less  than  that  nf  suy  year  of  the  series  and  that 
of  any  preceding  year  except  in  1886. 

As  to  consumption,  the  death  rate  from  which  has  been  intro- 
duced into  thp  table,  it  is  only  to  be  remarked  that  its  compara- 
tive mortality  has  steadily  diminished  with  each  year,  there  being 
a  ilifFereDce  between  that  of  1885  and  of  1889  amounting  to 
nearly  twenty-two  lesa  deaths  in  each  1,000  deaths  from  all 
causes  in  the  latter  year  than  in  the  first  of  our  series.  Wherein 
this  is  due  to  a  smaller  actual  number  of  death  from  consumption 
and  wherein  to  increase  proportionally  in  the  mortality  from  other 
causes  will  be  subject  for  later  consideration. 

Influence  of  Season  on  Mortality. 

The  table  eshibiting  the  mortality  of  the  State  by  montha 
shows  a  considerable  variation  in  the  total  number  of  reported 
deaths  at  different  periods  of  the  year.  Remembering  that  this 
variability  is  in  a  measure  due  to  the  irregularity  with  which 
returns  are  made  by  some  health  districts,  it  is  nevertheless  true 
that  season  has  its  influence  in  varying  the  rate  of  mortality. 
The  following  tables  show,  at  a  glance,  the  actual  mortality  of  the 
four  seosouH  and  their  relative  infant  and  zymotic  death  rate,  and 
the  deaths  also  from  consumption. 

COMPABATrvE  MORTALITY   OF  THE   FoDR  SEASONS. 


I 


lesa. 

'&■ 

Ol  d(MlthH 

ZTmotIo 

Doatbs 
from  oon- 
BumpdoD 

deatiwfroni 
all  causes. 

In  the  winter  months. . 
In  the  sprinp  months . . 
In  the  summer  montha. 
In  the  fall  mouths.... 

26,207 
26,711 
28,685 
23,306 

32.00 
31  00 

46.83 
36.00 

177-36 
146.97 
317.73 
221.86 

127.55 
1S2.90 
97.40 
121.12 

■    Average 

26,992 

36,46 

220.80 

120.00 
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fn  the  winter  montbs. . 

In  the  spring  mouthe . . 
In  tlie  summer  muntliB . 
Iq  the  fall  months 


Average .. 


24,889  33.60 

26,982  »4  36 

28, ,119  45  16 

23,599  31  60 


Zrniotl« 
(]«ntbB  per    I 
l.ooa  dvuiia 

rrom  all 


173.73 
ItiC  33 
303.17 
187 -la 


denUlBfMB 


26,004  38.65 


207  66 


1S1.G3 
135.  W 
103.57 
133. S8 


118.41 


The  mortality  of  early  life  is  generally  mnch  less  in  the  spiiqt 
months  than  in  any  others.  This  is  a  general  fact  trne  of  other 
years  as  shown  by  the  next  table  bolow,  and  is  true  of  1888,  but 
in  1889,  both  the  autumn  and  winter  rates  are  lower.  The  next 
lowest,  in  1888,  is  the  winter  season,  in  which  there  is  an  increase 
of  but  one  death  per  100  total  mortality.  In  the  autnmn  there  waa 
on  increase  of  five  per  cei'.l!  above  the  spring  season  in  1888,  itstill 
being,  however,  a  little  below  the  average  for  the  year.  But  the 
season  of  great  fatality  to  infant  life  is  the  summer,  during  this 
period  nearly  half  of  the  deaths  being  of  children  under  5  years  of 
«ge.  The  reason  for  this  is  generally  understood  and  is  shown  by 
the  table  of  total  mortality  by  months,  in  which  the  great  mortality 
daring  the  summer  months  from  diarrhteal  diseases  is  Been,  whioh 
fiomes  principally  from  the  large  cities. 

Apparently  the  persistence  of  this  class  of  disease  into  Sep- 
tember and  to  an  unusual  degree  into  October  is  accountable  for 
the  higher  death  rate  of  1888  of  young  (children  over  that  of  the 
year  preceding,  as  is  seen  by  the  following  table  : 
Perokktaoe  of  Deaths  Under  Five  YsABfl  of  Aub,  to  Total  MoRTiun, 
BY  Seasons. 


rEABS. 

winter. 

SprlDB. 

aummer. 

Autamn, 

EntlraTMi; 

In  1885 

33   1 

33.1 
31.9 
31  9 
31.0 
34.3 

47.1 
45  0 
46.0 
45.8 
46.1 

33.1 
38.7 
33.3 
36.0 
31.6 

a-* 

la  1886 

..'.      32.2 

"^1 

1      32  0 

In  1889 

-1      33  6 

35  i 

ATerage  .... 

..        33.5 

32.4 

46.0 

34.6 
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It  is  remarked  that  while  there  is  considerable  variation  in 
some  of  the  seasons  in  different  years  there  is  but  a  very  trifling 
difference  in  the  average  infant  death  rate  for  the  entire  year.  To 
this  the  year  1889  is  an  exception,  the  rate  being  considerably 
lower.  This  is  because  of  a  lower  mortality,  both  in  the  summer 
and  autumn  infant  mortality.  It  is  also  seen  that  in  general,  the 
first  six  months  have  fewer  deaths  under  5  years  of  age  than  the 
last  six ;  the  explanation  for  the  high  death  rate  in  the  spring  of 
1887,  which  follows  a  high  death  rate  in  the  autumn  of  the  year 
preceding  is  that  there  was  then  a  great  prevalence  of  measles. 
The  variability  of  the  autumn  and  winter  mortality  among  children 
is  due  to  the  varying  prevalence  at  these  seasons  of  the  eruptive 
fevers,  which  are  more  prevalent  in  some  years  than  in  others. 
The  low  autumn  rate  of  1889  is  also  partly  due  to  the  smaller 
degree  of  prevalence  of  diphtheria  than  usual  during  the  year 
just  ended. 

For  the  sake  of  comparison  the  following  tables  are  inserted 
here ;  they  show  the  mortality  as  reported  year  by  year  for  five 
years  in  each  month  of  the  year  and  the  sum  total  of  deaths  that 
have  occurred  iq  the  respective  months: 
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Tenth  Axncal  Report  of  the 

The  Zymotic  Mobtautt. 

This  is  tbe  class  of  diseases  of  special  concern  to  It« 
ftutborities— -the  class  of  sometiineB  called  preventable  i 
The  infaut  death  rate  will  be  generally  fmnd  to  vary  with  them 
in  prevaleoce,  but  some  of  them  are  peculiar  to  adult  life,  takit^ 
by  preference  those  in  prime  of  vigor.  As  classified  by  ns  it  does 
not  inclnde  all  that  might  with  propriety  be  inclnded  in  th« 
category  of  preventable  diseases.  Withont  doabt  many  ol  lb* 
deaths  reported  as  from  one  of  the  large  claas  of  nervoas  diseaao^ 
would  have  been  more  correctly  returned  under  a  primwry  oanaa 
of  death  which  would  have  placed  them  under  the  head  of  ooe  of 
the  zymotic  diseases.  The  puerperal  diseases  are  not  inaladedl, 
although  a  large  proportion  of  them  are  certainly  of  xjmotie 
origin.  The  same  is  coming  to  be  considered  true  of  consomptioti, 
and  there  ia  a  growing  belief  in  the  zymotic  origin  of  some  of  tht 
acute  respiratory  diseases.  Only  the  diseases  commonly  recog- 
nized as  zymotic  are  included  in  our  classification  as  adopted  for 
the  Monthly  BoUetiu. 

The  effect  of  season  on  the  prevalence  of  zymotic  diseases  is 
shown  by  the  following  table,  which  shows  their  relative  prevalence 
year  by  year  for  five  years,  and  also  the  averages  for  years  and 
which  are  added  as  a  gauge  for  comparison. 


In  each  1,000  deaths  there  were/rom  zymotic  dii 


YBUL 

■|  wn.t«. 

Sprlns.    '  Bun.mer 

Antuma. 

^^ 

In  1885 

In  18se    

In  1887    . 

In  1888         

Ia  1889 

..      135,86 
...    161,51 

.,.    177.30 
..      177. 3G 
..,     173.73 

144.44  1  325  74 
142.70  .  2!H,.18 
167.05      337,66 
146.97      317  72 
166.47      303,47 

209.05 
237,46 
220,93 
221.86 
187.12 

sa.17 

217.83 
227.80 
220.80 
207.60 

Average. .  . . 

...    1G5.15 

153.47      315.76 

215  28 

The  main  item  of  practical  interest  aimed  at  is  to  show  by  this 
table  the  comparative  prevalence  of  the  preventable  diseases,  dar- 
ing the  last  two  years  and  the  years  preceding  them-  It  inci- 
dentally appears  that  there  is  a  considerable  variation  in  the 
corre,9pon(ling  season  in  different  years,  as  was  seen  to  be  true  of 
the  infant  mortality.  In  the  winter  months  of  188;)  this  rate  ' 
exceedingly  low ;  that  of  1888  being  for  this  season  the  highest  of 


State  Board  of  Health.  283 

the  series  of  years.  For  the  entire  year,  however,  that  of  1888 
was  lower  than  that  of  1885.  The  summer  death  rate  from 
zymotic  diseases  in  1887,  was  the  highest  of  all  the  seasons,  so 
much  so  that  it  stands  higher  than  any  year  in  its  proportion  of 
zymotic  mortality  for  the  entire  year.  The  winter  rate  for  the  two 
years  1888  and  1889,  do  not  differ  materially  and  are  higher  than 
the  average  of  the  series.  The  spring  rate  is  higher  in  1889  than 
in  1888,  but  its  summer  and  autumn  rate  are  considerably  lower, 
and  its  total  for  the  entire  year  is  much  lower  than  for  any  year  of 
the  five. 

An  attempt  is  made  in  the  following  table  to  show  in  detail  the 
relative  proportion  of  each  one  of  the  diseases  belonging  to  this 
zymotic  class.  For  the  sake  of  retaining  the  comparison  instituted 
for  the  entire  class  with  preceding  years,  the  table  also  includes 
the  proportion  of  each  disease  for  1885,  1886  and  1887.  It  shows 
the  percentage  of  each  disease  to  the  total  number  of  zymotic 
diseases,  occurring  in  the  respective  seasons  of  the  year. 
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This  table,  covering  the  period  o(  five  years,  reprsBeuta  a  total 
zymotic  mortality  of  101,440,  the  entire  number  of  deaths  from  all 
cftusea  being  4t)2,880,  It  shows,  in  detail,  the  seasonal  distribution 
of  the  various  zymotic  dieeasea  and  their  comparative  prevalence 
year  bj  year.  A  glance  over  it  shows  their  variable  degree  of 
prevalence,  one  with  another. 

It  is  seen  from  the  totak  of  the  table  that  a  little  more  than  ot 
fifth  of  the  entire  morlality  of  the  last  five  years  haa  occarred  - 
from  the  zymotic  diseases.  Of  these,  nearly  one-third  have  been 
due  to  diphtheria,  and  almost  an  equal  proportion  to  diarrboeal 
diseases.  Thefie  two  occur  with  great  uniformity,  taken  together; 
when  one  has  a  low  death  rate  the  other  is  generally  high ;  the 
former  causes  many  deaths  in  the  colder  season,  the  latter  in 
the  hot. 

Scarlet   fever,   typhoid  fever,   measles,   malarial   diseases   and 
whooping  cniigb  come  next  in  importance,  all  of  them,  as  a  total 
for  the  five  years,  causing  in  the  order  named,  from  about  nine  to   ' 
five   per  cent  of  the  zymotic  deaths. 

These  general  statistics,  do  not,  perhaps,  difier  materially  from 
the  commonly  observed  facts.  But  Ihey  have  their  value  as  a  con- 
tribution to  the  general  fund  of  information ;  the  table,  also,  is  of 
practical  importance  as  a  record  of  the  prevalence  of  the  various 
diseases,  by  seasons,  for  the  past  year  as  compared  with  former 
years. 

Zymotic  Dibbases  ik  1888  and  1889. 

For  the  years  covered  by  this  report  44,436  deaths  occurred 
from  zymotic  diseases.  The  total  mortality  from  all  causes  beinf( 
208,200,  the  rate  per  1 ,000  of  zymotic  mortality  was  213.43.  These  ' 
were  all  included  under  the  zymotic  diseases  as  enumerated  in 
the  Monthly  BiiUelln,  there  having  been  no  report  of  what  might 
be  called  exotic  diseases,  such  as  cholera  and  yellow  fever. 
Reference  to  the  last  table  will  show  their  comparative  prevalence 
one  with  another,  their  distribution  in  the  seasons  of  the  year 
and  their  comparative  prevalence  with  like  periods  of  former  years. 


Typhm  fever. 

Of  this  disease  it  is  only  to  be  said  that  there   were  but 

deaths  from  it  during  1888,  and  these  occurred  only  in  New  York 

and  Brooklyn.     During  1889  there  have  been  no  deaths  from  it 

this  being  the  only  year  of  which  this  is  true  since  records  have 
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BeTeotj-five  deaths  are  reported  from  the  sm&ller  mr&I  towns  not 
iodividnalty  deeigD&teii  in  the  balletin. 

Sach  has  been  the  K^<>Rraphical  distribntion  of  the  cerebro- 
spinal fever.  Now  as  to  seasonal  distribatinn.  Throagboat  the 
State  as  a  whole,  we  find  it  causing  a  fatality  not  greatly  varying 
month  after  month.  The  greatest  number,  however,  come  in  tfae 
spring  moaths.  about  one-tbird  of  the  deaths  in  1889  occurring  in 
the  spring,  and  one-fonrth  in  the  winter  and  the  same  in  Uw 
aatnmn  season.  The  mean  of  the  499  cases  of  18S8  per  month  is 
41.6;  the  only  months  in  which  the  number  exceods  this  are 
February,  March,  April  and  May,  in  which  472,  or  nearly  one- 
half  of  the  deaths  occurred.  The  monthly  mean  of  the  three 
winter  months  was  39.3;  of  the  spring  months,  64.0;  of  the 
summer  months,  31.6,  and  of  the  fall  mouths,  2S,3.  In  the 
corresponding  periods  of  1887  this  variation  was,  as  remarked  in 
the  last  report  of  the  board,  much  less  marked.  The  number  of 
deaths  of  the  winter,  spring  aud  summer  seasons  was  almost 
exactly  thb  same,  those  of  the  fall  months  alone  varying,  and,  jast 
as  was  the  case  last  year,  being  materially  less  than  the  other 
seasons.  In  188.'i  we  find  the  smallest  number  of  deaths  in  the 
■winter,  the  largest  in  the  spring,  one-third  of  all  coming  then, 
and  the  next  largest  in  the  summer.  In  1886  we  again  find  little 
variation,  except  in  the  fall  months,  which  show  a  considerably 
lower  actual  mortality  than  the  other  seasons.  Compared  with 
the  other  zymotic  diseases  (see  last  table),  we  find  the 
average  percentage  of  cerebro-spinal  fever  in  the  winter  seaBOD 
for  the  last  five  years  to  be  3.2 ;  for  the  spring,  4.7 ;  for  the 
summer,  1.5  ;  and  for  the  fall  2.0. 

We  conclude  from  our  statistics,  that  it  is  a  disease  ooonrriDg 
at  all  times  in  the  year,  that  its  greatest  prevalence  is  in  the 
spring  months,  aud  its  least  prevalence  in  the  summer.  It  is  note- 
worthy, however,  the  uniformity  of  its  existence ;  no  other  diseases 
is  so  constantly  present,  aa  shown  by  the  mortality  from  it. 

Another  notable  fact  is  the  steadiness  with  which  it  clings  to  a 
locabty  in  which  it  becomes  settled.  It  has  appeared  to  occur  in 
an  epidemic  manner  in  some  places,  but  there  are  numerons 
places  where  it  has  appeared  to  be  a  fixture.  New  Yoik,  Buffalo, 
Troy,  Gouverneur  are  special  illustrations  of  this ;  it  has  been 
constantly  present  for  years  in  those  places;  the  records  of  this 
board  do  not  go  back  to  their  beginning. 
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^^Fne  reach  a  conclnsion  from  this,  id  the  meager  state  of  our 
'•  knowledge  of  the  cause  on  which  this  disease  depends,  that  there 
18  some  morbific  principle  which  inheres  in  the  locality  thua 
affected  ;  but  we  are  still  at  a  loss  to  say  what  the  common  con- 
ditions which  favor  this  iiiherence  are.  It  clings  to  large  cities, 
and  with  equal  persistence  to  rural  villages.  It  is  unknown  in 
some  citiea  and  also  over  extended  areas  of  country,  where  if  a 
single  case  does  occnr  it  is  not  disposed  to  develop  others.  Now 
in  the  large  city  there  are  such  complex  conditions  that  it  is 
\  aecessary  to  reduce  the  problem,  and  to  find  in  what  part  of  the 
I  city  and  under  what  surroundings  cases  prevail.  It  is  worthy  of 
'  remark  again,  that,  as  seen  in  the  foregoing,  the  northern 
sanitary  districts,  and  more  especially  in  St  Lawrence  county 
and  along  the  St.  Lawrence  river,  has  uiimerona  places  where 
the  disease  occurs  or  in  which  it  has  become  domiciled  ;  in  this 
region  a  remarkable  feature  in  common  is  the  high  level  of  ground 
water,  coming  as  it  does  over  extensive  areas  to  within  a  very  few 
feet  of  the  surface  and  often  standing  in  the  cellars.  This  is  the 
case  for  instance  in  Ogdensburgh  and  Oouverneur.  Tears  ago 
this  condition  was  proposed  as  an  etiological  factor  of  this  dis- 
ease, following  a  study  of  the  disease  in  New  York  city.  It  would 
be  well,  for  eradicating  this  disease  and  yet  also  as  a  sanitary 
relief  of  others  as  well,  to  try  the  effect  of  draining  the  soil 
Possibly  a  good  effect  might  follow  as  well  in  diminishing  the 
mortality  from  pneumonia  with  which  this  disease  has,  by  bac- 
teriological investigations  been  associated  ;  the  relative  prevalence 
^^k  these  two  diseases  coexistently  has  not  boon  recorded. 

^^V  Jfiilarial  diseases. 

There  were  842  deaths  reported  from  the-e  causes  during  1888, 
and  742  daring  1889.  This  is  less  than  the  actual  number  that 
occurred  in  either  of  the  preceding  years  heretofore  referred  to  ; 
rather  more  than  one  per  cent  of  all  deaths  have  until  this  year 
been  from  malaria  ;  in  1888  there  were  about  0.8  jier  cent,  and  in 
1889  about  0.75.  The  largest  proportion  of  these  deaths  occur  in 
the  fall  months,  when  6.0  per  cent  of  Ihe  zymotic  mortality  for 
the  two  years  was  malarial ;  in  the  winter  and  spring  each,  there 
were  3.7  per  cent  and  in  the  summer  only  about  two  per  cent^ 
though  of  course  this  is  much  lessened  by  the  large  proportion 
of  diarrhieal  diseases.  There  is  good  reason  to  believe  that  maoh 
87  , 
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more  than  true  paludal  malaria  is  included  in  the  reported  cattses 
of  death  that  have  to  be  placed  under  this  head. 

Typhoid  fever. 

There  were  1,449  deaths  from  this  cause  in  1888,  about  1.4  per 
cent  of  the  total  mortality,  and  1,571,  or  1.5  per  cent  of  the  total 
mortality,  in  1889. 

This  varies  but  little  from  the  proportion  of  the  three 
years  preceding,  being  a  little  higher  than  either  of  them.  It 
caused  a  little  smaller  proportion  of  the  zymotic  mortality  in  1888 
of  which  deaths  from  this  cause  constituted  6.3  per  cent,  the 
average  of  the  five  years  being  7.1  per  cent.  In  1889,  however, 
there  was  a  considerable  increase  as  compared  with  deaths  from 
other  zymotic  diseases,  rising  to  nearly  9.0  per  cent  This 
increase  was  distributed  generally  and  not  due  to  special  epidemic 
prevalence.  As  usual  the  number  of  deaths  began  to  increase  b 
August,  continuing  to  do  so  in  September  and  October  and  then 
to  diminish  till  January,  the  first  seven  months  of  the  year 
being  comparatively  free  from  the  disease.  There  has  been  no 
noteworthy  epidemic  of  it  in  the  State  during  either  of  the  yean. 

Small-pox. 

Until  December,  1887,  small-pox  had  been  practically  unknown 
in  this  State  for  years ;  at  least  outside  of  the  maritime  distrid^ 
where,  with  its  exposures  from  outside,  cases  may  at  any  time 
appear.  In  1885,  in  spite  of  the  extensive  epidemic  which 
occurred  in  Montreal,  there  were  but  thirty-three  deaths  from  it  in 
this  State,  twenty-eight  of  wliich  occurred  in  the  metropolis.  In 
1886  there  were  thirfcy-uine  deaths,  all  but  two  of  which  occoired 
in  New  Toi;k.  In  1887  there  were  175  deaths,  171  of  which 
occurred  in  New  York,  Brooklyn  and  their  immediate  vicinity,  h 
December  of  that  year,  however,  there  commenced  a  more  extended 
occurrence  of  the  disease  in  various  parts  of  the  State.  In  that  montli 
an  outbreak  bugan  in  Albany  which  continued  until  March,  twenty- 
three  cases  occurring  and  four  deaths.  The  origin  of  the  epidemic  vtf 
traced  to  Brooklyn.  About  the  same  time  and  from  the  saiDe 
source  probably,  two  fatal  cases  occurred  near  Peekskill.  Decent- 
bar  tenth  there  arose  an  outbreak  near  Penn  Yan  which  was  ocat 
tracted  without  doubt  from  imported  paper  mill  rags,  in  which 
there  wore  nine  cases,  all  recovering.     Early  in  January  a  sinsk 
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case  occarred  in  a  remote  country  place,  eleven  miles  from 
Waverly,  Tioga  county,  which  was  brought  from  Potter  county, 
Pennsylvania.  Springwater,  Livingston  comity,  reported  in  J&na- 
ary  a  single  case  which  proved  fatal,  the  origin  of  which  was  not 
traced.  The  same  month  several  cases  of  doubtful  diagnosis,  all 
recovering,  were  reported  from  Morristown,  St  Lawrence  county ; 
the  first  person  in  whom  it  appeared  having  traveled  through 
Michigan  and  Wiseonain.  In  Febrnary,  two  cases  of  varioloid 
occurred  in  Gravesend,  hanng  originated  in  Brooklyn.  In  March, 
oases  were  reported  from  six  localities  at  South  East,  Westchester, 
a  single  fatal  case,  contracted  from  New  York ;  at  Pleasantville, 
a  single  case,  in  the  person  of  a  tramp,  probably  contracted  in 
New  York ;  at  Potsdam,  St.  Lawrence  county,  nine  cases  sno- 
cessively  occurred,  final  recovery  from  the  epidemic,  the  origin  of 
which  was  not  satisfactorily  traced,  not  occurring  until  the 
end  of  May ;  at  Richville,  St.  Lawrence  county,  two  caaeB,  one 
secondary  to  the  first  which  proved  fatal,  were  reported,  this 
appears  to  have  been  brought  from  New  York  and  there  is  reason 
to  believe  that  there  might  have  been  connection  between  it  and  the 
Potsdam  outbreak ;  at  Saugerties  two  cases  occurred,  the  first  of 
which  was  in  the  person  of  a  Pole  recently  landed  from  Hambu^. 
A  single  case  was  reported  from  Attica,  Wyoming  county,  but 
further  information  of  it  has  not  lieen  obtained.  April  first, 
at  Warwick,  Orange  county,  a  case  developed  in  the  person  of  a 
laborer  at  Sterling  mine,  who  had  lecently  arrived  from  New  Tork ; 
some  fifty  persons  were  exposed,  but  by  energetic  management 
there  was  no  extensive  spread,  although  several  took  the  disease 
and  died.  About  the  same  time  a  child  recently  arriving  at 
Aurelius,  Cayuga  county,  from  Brooklyn,  developed  small-pox, 
and  subsequently  two  others  in  the  same  family  took  the  disease, 
there  being  no  spread  beyond  these  three,  one  of  whom  died. 
Then  in  May,  six  localities  reported  cases  to  this  office,  Amenia, 
Dutchess  county ;  Haverstraw,  Itockland  county ;  Monroe,  Orange 
county ;  Yonkers,  Sing  Sing  and  Amstordam.  At  Amenia  a  single 
case  only  occurred,  a  general  vaccination  being  at  once  done  ;  it 
came  from  New  York.  At  Haverstraw  more  difficulty  was  experi- 
enced as  the  first  case  occurred  in  a  street  of  the  village  crowded 
■with  foreigners,  and  eight  or  ten  cases  followed  exposure  to  the 
first,  in  but  three  or  four  different  households,  the  outbreak  end- 
ing about  the  first  of  July.     In  the  adjoujing  town  of  Clarkstown 
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Ib  Jntf  a  n^w  focus  deTcloped,  boireTer.  in  th«  extreme  i 
part  of  lb«  State,  in  tbe  lai^  4:itT  of  BofTalo,  and  it  is  | 
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from  this  source  tbat  most  of  the  outbreaks  occurring  in  the  last 
half  of  the  year  originated.  This  Buffalo  epidemic  was  set  up 
by  the  arrival  in  that  city  of  an  iram^ant  from  Poland,  probably, 
and  nine  cases  existed  when  the  outbreak  was  first  discovered 
among  the  Polish  Jews.  A  large  number  of  people  were  eoon 
vaccinated  in  the  neighborhood  of  its  development,  about  16,000 
up  to  October,  but  immediate  control  was  uot  effectod  and 
probably  not  to  be  expected,  considering  the  class  of  people 
among  whom  the  disease  developed.  About  seventy  casea 
occurred  up  to  the  first  of  October,  and  the  epidemic  continued 
for  some  time  later. 

At  East  Aurora,  Erie  county,  a  case  developed  September  uine-  . 
teenth   in  a  person   who  bad  slept  on   the  exposition  grounds, 
Buffalo,  and  one  other  contracted  the  disease  from  him.     The  first 
proved  fatal. 

Also  in  the  vicinity  of  Buffalo,  in  Tonawanda,  and  the  villt^ 
of  North  Tonawanda,  cases  developed  soon  after,  one  or  two  cases 
in  each. 

At  iSpringville,  Erie  county,  three  cases  occurred  the  last  of 
September,  all  being  convalescent,  with  no  new  cases,  by  the  end 
of  October. 

At  Marilla,  Erie  county,  a  case  of  varioloid  occurred  October 
twenty-sixth,  which  was  not  followed  by  other  cases.  The  source 
of  both  of  these  outbreaks  was  Buffalo. 

About  the  middle  of  September,  small-pox  developed  in  the  Cat- 
taraugus Indian  reservation.  There  are  in  the  western  part  of 
this  State  four  of  these  reservations,  the  Tuscarora,  twenty  miles 
north  of  Buffalo,  the  Tonawanda  thirty  miles  east,  the  Cattaraugae 
thirty  miles  soutliwest,  and  the  Allegany,  some  thirty  miles  further 
south.  There  is  also  the  Corn  Planter  reservation  still  further 
south  in  the  State  of  Pennsylvania.  They  have  in  all  a  population 
of  some  4,000,  on  or  about  100  square  miles  of  area.  They  are  to  a 
large  degree  independent  of  State  government,  the  local  affairs  of 
each  reservation  being  in  their  own  hands,  vested  in  either  a  chief 
or  in  a  president  and  council  elected  annually,  They  are  under 
the  general  supervision  of  the  United  States  government,  civil  law 
being  administered  by  Indian  judges,  criminal  by  United  States 
and  State  courts.  Some  of  the  people  live  like  whites  and  under- 
stand BugliKh,  but  many  of  them  are  pagans  and  live  in  squalorJ| 
There  is  much  inter-communion   between  the  different  reservfta 
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At  Lyons,  Wayne  county,  a  case  appeared  December  eleventh. 
It  appears  probable  from  subseniient  investigation  that  this 
originated  from  clothiug  thrfiwn  from  a  eanal  boat,  and  found  by 
tlje  child  first  taken.  In  a  short  time  the  disease  developed  in 
five  localities  in  and  about  this  village,  three  of  which  caue  from 
the  first  case,  but  whether  all  originated  from  a  common  source 
was  not  satisfactorily  determined. 

This  epidomio  continued  until  some  time  In  April,  about  twenty 
cases  occurring  in  the  village,  the  county  alma-house,  in  the 
country  near  about,  and  at  East  Newark,  in  the  neighboring  town 
of  Arcadia. 

At  Marengo,  a  case  appeared  December  thirty-first,  which 
originated  at  Lyons  and  proved  fatal,  no  new  cases  being  subse- 
quently reported. 

Syracuse  was  the  principal  point  where  small-pox  existed  at  the 
beginning  of  1889.  It  originated  through  a  canal  boatman  from 
Bufi'alo,  in  November.  Subsequently  it  broke  out  in  the  Onon- 
daga County  alms-house,  near  by,  and  the  outbreak  was  not 
checked  until  March,  a  considerable  number  of  cases  and  several 
deaths  having  occurred, 

Malone  reported  two  cases  January  twenty-tliiril,  'to  which 
number  its  experience  was  limited. 

Three  cases,  one  of  them  fatal,  occurred  in  January  at  Wayland, 
Steuben  county. 

Four  cases,  originating  from  the  Wayland  case,  a  travel- 
ing peddler,  occurred  in  Bums,  Allegany  county,  in  Feb- 
ruary. 

From  the  same  origin  a  case  occurred  at  DauBviUe,  Stenbea 
county,  in  March. 

At  Sheridan,  Chautauqua  county,  two  cases  occurred,  the  dis- 
ease having  been  brought  there  from  Vancouver, 

A  mild  case  which  originated  at  Syracuse,  occurred  in  February 
at  Fort  Plain. 

At  Hannibal,  Oswego  county,  two  cases  occurred  in  Mai"ch. 
They  originated  also  in  Syracuse. 

At  Geneva  four  cases,  originating  in  Lyons,  occurred  one  after 
another  during  April,  two  of  which  ended  fatally. 

At  Starkey,  Yates  county,  a  case  contracted  in  Geneva  appeared. 
There  were  a  number  of  exposures  but  no  subsequent  cases  were 
reported. 
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TbU  vraij  the  end  of  this  disease  ootil  Jane  —  tb»&  a  trftmli^ 
case  was  arrested  oo  a  train  of  the  Erie  road  at  Bu^bamfeDO  nd 
qaarantinetL  It  is  extraordiiuu-r  that  this  man  sboold  have  beci 
permitted  to  travel  thus  far  from  Colorado,  doobtlecs 
exposure  of  a  <:on&ideraliIe  Damber  of  persoo&  There 
spread  of  the  disease  at  Binghamtoo. 

In  Albaur,  howerer,  a  fellow  traTeler  on  th«  same  car  with  thii 
case  broke  ont  with  the  disease  is  Jaly  and  was  tbe  matuts  of 
oommnnicating  it  to  fire  others.  Thef«e  occorriof;  one  after 
another  caused  a  contiooaiice  of  the  oatbreak  nntO  September. 

Daring  18S9  there  have  been  thirty  deaths  from  smsll-poi, 
twenty  of  which  occurred  during  the  first  two  months  of  the  yeai. 
Since  September  qo  deaths  hare  occarred  from  thix  cause  aad 
the  State  i»  free  from  the  existence  of  the  disease.  It  exists  in 
the  States  of  Minnesota,  Michigan,  Ohio,  Illinois,  Tennessee  aad 
Massachusetts,  and  also  the  prorince  of  Ontario.  ^Vltat  mif^l  be 
termed  an  epidemic  prevalence  which  began  its  coarse  in  this 
State  in  December,  1837,  and  continaed  as  detailed  through  1888 
came  to  its  end  in  April  1889,  aboat  fifty  localities  were  affected 
With  but  few  exceptions  the  control  of  the  disease  baa  been 
speedily  accompliahed  in  ©very  locality  where  it  started,  it  bar- 
ing been  met  with  energy  by  the  boards  of  health. 

Periods  of  prevalence  are  followed  by  periods  of  alteyance,  in 
good  part  through  the  general  vaccination  effected,  and 
pox  is  not  likely  to  be  very  prevalent  for  n  time  to  oome. 

Meafile», 
In  1885  Uiis  disease  caused  10.45  per  1,000  of  the  total  n 
in  1886. 10.30 ;  in  1887. 12.50;  in  1888, 9.W,  and  during  the  i 
months,  ending  December,   1889,   9.05.     It   has  been   tbtU^ 
prevalent  the  last  two  years  than  usuaL     Very  few  deatbs  fi 
are  being  reported  outside  of  New  York  and  Brooklyn  as  tbo^ 
closes.     It  is  a  disease  of  great  variability  in  regard  to  prev] 
generally  coming  as  it  does  in  epidemics.     Even  in  1888,  hoif 
it  caused  four  times  as  many  deaths  as  small-pox,  althoi^ 
QQusually  prevalent,  a  fact  which  is  well  worth  considering;   , 

Whooping  cough. 
This  is  even  more  variable  in  prevalence  than  measlea 
were  834  deaths  reported  from  it  in  1885.  1,244  in  188«^  4 
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1887,  902  in  1888,  and  1,332  in  1889.  It  was  raucli  leas  prevalent 
during  the  first  six  mouths  nf  1888,  following  a  year  through 
which  its  mortality  was  vuiy  light,  and  an  increase  then  begun 
which  has  continued  through  a  good  part  of  1889. 

Scarlet  /ever. 
Here  we  have  a  JUease  of  much  more  importance  than  either 
of  those  spoken  of.  In  each  1,000  deaths,  there  were  in  188.5  14,5 
from  scarlet  fever;  in  1886  there  were  11.7;  in  1887  there  were 
13.2 ;  in  1888  there  were  22.8,  and  in  1889  21.2  deaths  per 
1,000  total  mortalitj.  It  is  much  more  prevalent  and  fatal  aa 
a  rule  in  the  winter  and  spring  months,  both  relatively 
and  absolutely.  The  neceasity  for  quarantine  and  disinfection 
ought  to  be  emphasized  in  scarlatina.  If  this  were  carefully 
done  in  every  case,  the  spread  of  the  disease  would  be 
greatly  lessened.  The  same  care  should  be  used  in  regard  to  it 
as  with  small-pox,  which  it  resembles  more  than  any  other 
zymotic  disease  in  regard  to  the  vitality  and  portability  of  its 
virus.  It  is  certain  to  cause  a  great  many  more  deaths  than 
small-pox  ever  will,  lacking  as  it  doe?  the  protective  procedure  of 
vaccination  and  it  is  only  to  be  controlled  by  restriction  of  the 
sick  and  destruction  of  the  virus. 

Diphth^-la. 

Of  all  the  zymotic  diseases  this  causes  the  most  deaths  and  is 
far  the  most  important  to  sanitary  authorities.  As  to  prevalence, 
there  were  fewer  deaths  from  it  in  1888,  relatively  to  other  deaths, 
than  in  either  of  the  three  years  preceding,  and  still  fewer  in  1889. 
For  1885-6-7  it  caused  32.35  per  cent  of  the  zymotic  mortality, 
and  in  1887,  32.20  per  cent  In  1838  this  proportion  was  reduced 
to  29.30  per  cent,  and  in  1889  it  has  been  still  further  reduced  to 
27.3  per  cent.  It  caused  a  little  less  than  six  and  one-half  per 
cent  of  the  total  mortality  for  the  twelve  mouths  of  1888,  and  in 
1889,  a  little  more  than  five  and  one-half  per  cent.  It  is  a  disease 
of  cold  weather,  in  the  winter  months  of  1888  one-half  of  the 
zymotic  mortality  being  from  diphtheria,  the  average  percentage 
during  the  winter  mouths  for  the  past  five  years  being  forty-four. 
For  the  three  summer  months  for  the  same  period  only  thirteen 
per  cent  were  from  this  cause. 

As  to  its  distribution  we  find  that  deaths  from  diphtheria  were 
reported  from  400  of  the  reporting  health  districts  which  numbw  J 
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nearly  1,000  in  1888,  and  from  225  in  1889.  Of  the  incorporated 
cities  not  one  has  failed  to  report  deaths  from  it.  In  some,  as 
Kingston,  Newbnrgh,  Long  Island  City  and  Troy,  it  has  made  up 
a  large  percentage  of  the  deaths.  It  has  existed  as  well  in  the 
most  retired  and  rural  localities.  In  the  maritime  district  nearly 
11  per  cent  of  the  deaths  were  from  diphtheria  in  1888,  and  7.20 
in  1889.     In  the  Hudson  valley  district,  about  6.35  per   cent  in 

1888,  and  7.25  in  1889.  In  the  Adirondack  and  northern  district, 
about  4.50  per  cent  in  1888,  and  3.62  in  1889.  In  the  Mohawk 
valley  district,  about  6.35  per  cent  in  1888,  and  4.62  in  1889.  In 
the  southern  tier  district,  about  3.40  per  cent  in  1888,  and  4.17  in 

1889.  In  the  east  central  district,  about  4.50  per  cent  in  1888,  and 
3.10  in  1889.  In  the  west  central  district,  about  2.80  in  1888,  and 
2.72  in  1889.  Ancl  in  the  Lake  Ontario  and  western  district,  abont 
5  per  cent  in  1888,- and  4.83  in  1889.  These  proportions  being 
based  upon  the  first  eleven  months  of  the  year.  This  gives  sonie 
idea  of  the  distribution  and  relative  prevalence  of  the  disease. 
Where  there  are  large  cities  the  proportion  is  highest,  but  we  find 
it  occuring  and  often  steadily  prevalent  in  localities  the  furthest 
removed  from  the  conditions  obtaining  in  the  closely  inhabited 
city. 

Another  fact,  noteworthy,  is  the  way  it  shows  itself  in  these 
reporting  localities.  In  the  cities  it  is  constantly  present  and 
seems  to  have  become  endemic.  The  same  to  a  less  marked 
degree  is  found  to  be  true  of  some  villages,  even  those  of  quite 
rural  character.  We  find  cases  of  the  disease  not  perhaps  eyerj 
month,  but  at  not  long  intervals,  occurring.  Of  this  numerone 
illustrations  can  be  found.  For  example,  (Nassau,  a  village  d 
perhaps  1,000  inhabitants,  was  reported  upon  in  the  annual 
report  for  1887,  as  having  a  prevalence  of  the  disease  extending 
through  that  year,  showing  itself  in  August  and  again  in  Novem* 
ber  and  December,  sixteen  cases  occurring  and  three  or  fonr 
deaths  ;  during  1888  it  continued,  to  a  less  degree,  a  single  death 
being  reported  in  each  of  the  months  of  January,  June  and  July. 
This  shows  that  the  morbific  principle  becoming  once  established 
is  liable  to  inhere.  In  further  respect  to  which,  as  regards  this 
village  of  Nassau,  it  is  noteworthy  in  this  connection  that  prior  to 
1886  the  disease  seems  to  have  been  unknown  there,  and  that  it 
was  imported  from  an  adjoining  towil,  whither  it  had  come  from 
the  eastward  in  Massachusetts.    This  is  only  an  illustration  d 
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which  other  examples  could  be  noted,  of  what  has  already  been 
observed  as  a  characteristic  of  diphtheria,  that  it  cau  be  imported  , 
and  that  beiDg  thus  brought  in  it  tends  to  settle  and  stay.  The 
disease  may,  however,  lose  its  foothold  in  these  small  towns,  and 
again,  Nassau  gives  an  illustration  of  this,  since  for  the  year  1889 
no  cases  have  occurred  there.  This  will  not  be  found  to  be  the 
case,  however,  in  the  largo  cities,  where  once  established,  it  con- 
tinues to  recur  for  an  indefinite  period  of  time.  On  the  other 
hand  ia  rural  localities,  in  the  majority  in  fact,  of  the  400  mentioned 
aa  having  reported  deaths  from  the  disease,  but  a  single  isolated 
case,  or  at  least,  but  a  single  death  has  occurred  in  the  course  of 
the  entire  twelve  months  of  the  past  year. 

These  facts  and  the  general  sum  of  the  material  that  has  come 
under  our  observation  during  the  year  regarding  diphtheria  are 
more  confirmatory  than  original.  But  they  help  to  confirm  some 
of  the  opinions  that  are  coming  into  acceptance.  We  are  without 
doubt  getting  more  practical  ideas  as  to  the  management  of  the 
disease. 

No  one  now,  proliably,  doubts  that  diphtheria  is  a  contagious 
disease  ;  this  is  the  first  point  of  practical  importance  long  held 
to  by  some  and  now  coming  into  general  acceptance.  The  medi- 
cal literature  of  the  year  on  diphtheria  has,  with  hardly  an  excep- 
tion, held  exclusively  this  view.  This  is  before  and  above  all 
else,  the  means  for  spreading  it.  Bnt  it  does  not  express  all  that 
should  be  said  as  to  the  conditions  on  which  the  propagation  of 
this  disease  depends.  It  is  of  practical  importance  to  consider 
also  the  bearing  upon  this  of  the  environment  of  the  disease  and 
of  its  transmissible  morbific  principle. 

tjmall-pox  is  independent  of  these  outside  conditions  and  will 
develop  itself  in  nearly  every  exposed  individn-il  not  protected  by  ' 
previous  disease  or  vaccination,  regardless  of  either  personal  con- 
ditions or  of  sanitary  surroundings ;  so  also  will  measles  and  to  a 
certain  degree  scarlet  fever  and  most  contagious  diseases.  The 
vitality  of  their  virus  is,  to  be  sure,  affectfid  by  temperature, 
ventilation  and  the  like,  but  they  thrive  just  as  well,  probably,  in 
sanitaiy  surroundings  as  in  those  which  are  considered  in  a  general 
way  unsanitary. 

Jast  as  the  element  of  personal  susceptibility  is  of  importance  hi 
an  element  in  th3  spread  of  diphtheria,  aswithmanyofthesiymotic 
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ilisoMSt^s,  ?;i>  wo  iL^vo  >.uh  a  tLi'^i:  a^s  susceptibility  of  the  localitv 
nlVritiii^  ilu^  [^rv^I.':\:tvl  -r^istr-ve  •>£  this  disease  when  it  Im 
Imu'imho  t*st;iMis]-\l.  lu  :■.  re.viit  literature  on  this  subject  per 
hips  iiiu»iii;li  oiiu'li.isis  l:a>  uo:  even  laid  on  this.  In  former  yew 
tlio  i!i\osiii;:iri.*:'.  i-.:>.^  rb^  j.iusrai  of  an  outbreak  of  diphthexii 
wrio  v-!uo(!\  li!-.i'.ct\i  :.>  .*  s^.\iir.  ■:  for  b:id  sanitary  conditions,  h 
tlio  fMPsui'  o:  :i',^  s:::ly  :u  this  direction  certain  facts  were 
olu  iinl    w'u--'.    :i!o    s:i'l    true    and    which    oui^ht     not    to  be 

\\ .»  Ii  i\v»  l\>i:'ul  i'.\  t*.i;'  i;  v^::i:u:irioQ  of  outbreaks  of  the  disease, 
i\\:i\  :\  n\  iu:t\^st  lv:ivi::;^  h:As  ^wu  hiul  in  the  matter  of  soil  satun- 
(i.*ii  i«i  h'^'Ji  ..w^l  V*:  i:'.\  ii::i  \v;iter.  Imperfect  drainage  of  the 
:nioi  i«t  iU»muilv s  h.i>  Ivov.  pvowa  to  contribute  to  the  develop- 
iiirtit  i»t  ioii*4ai'.4>iu>u  of  vvr\*bro- spinal  fever;  in  the  line  of  our 
till  .iM\,itiou  ii  h:is  !:.ul  .i  ili»>:v  diivct  l>earing  on  the  development 
nt  «li|tlitli^'tiii.  It  h:is  Ivoii  touud  that  a  village  site  has  areas  in 
\Jiiili  ilio  \li:uii:it:o  is  so  poor  that  the  cellars  are  much  of  the 
hiiin  iliiiiip.  \>r  fivviiu^i'.tly  li:i\t^  water  standing  in  them,  or  a  wet, 
itiitiliU  iMthlitiiMi  at  tlu'  bonv>:u.  It  is  these  areas  that  diphtherii 
ill  In.  1  1 1.  II  1 1-1  ilt*\olv»piiioiit  Sometimes  there  is  dampness  enoudi 
.i|.iii;;  Willi  iiMjuM'tv^'i  \ivi::Litio:i  to  oause  the  growth  of  a  mould 
•  •II  llin  .hln  ..  w  liii'h  li:iN  l»oiu;  rovvutly  suggested  as  having  a  causft- 
ii«.«  ml  ih  HI  ii»  dipliihor:;i ;  ^^Ui'b.  was  found  to  be  the  case  in  the 
li.it.  lilt  n(  i«r  .1  \,\i:*y  N,lhK»l-h«»uso.  iu  the  village  of  Walden,  'which 
l.i.l.  111.-  Mil  l.M  it'i  luMi.Ms  from  ihi^i  basement. 

Tin   I  I  III  Ml. tic  is  iImi  ilin>o  living  over  such  cellars  and  base- 

I  .  ill.'.  li«i    oiu*  I  lull:*,  ti'iulonnl  thorobv  more  likely  to  have 

..  .1.  I  Ih...iI.  .iimI  t»»  il.'Nv'K^P  :i  |>or<v>n.il  susceptibility;  there  is  also 
I.,  Mm  ll|■\^.llll  ili.ut',lii.  iihhu'rJ  as  t*.>ol  weather  comes  on,  by 
.1.  MM-    \-.  Mi.l.iWM  Mihl  -»i;irtinu:    tin^s  a  carrying   up    through  the 

I I   .III  I.hIim  II.  »i  iMily  with  moisture  but  with  decomposing 

II.  I  .i.ihii  il  UP'  .ill  \ill:i:;c  sv>il  aiul  I'liti'riiig  the  liouse  in  solution 

111.  II,.     ;.il.  I  .1.  n  iMiii.M'  \\  liiih.  in  varying  degree,  thus  reaches 

)),..    |.,      .1     |..ii  I   »  .if    til.'    IhMlSi'. 

1 1,.  i.  i.iiii'ii  III  jjinlitiu'ria  {o  tilth  is  one  of  considerable  impor- 
l„,i.  t  .t  iIimI  il  li.ri  a  certain  degree  of  dependence  upon  it  there 
I,,  ,,  .  i|  .iil.i  l>i  Slrnilu^rg,  ill  his  Lomb  prize  essay,  has  empha- 
hI.i.'I  Hi-  I'M  I  ilml  daiii|s  foul  places  favor  the  development  and 
|iniiiiiC'ii<""    "f    «li]»litiieria.     Xo   one   will   investigate  localities 
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wliere  the  disease  maiutainB  a  prolonged  footliold  without  finding 
that  its  favorite  place  for  development  is  the  damp,  dirty,  ill- 
Tentilated  part  of  th«  town.  It  is  safe  to  say  that  it  will  never 
linger  in  clean,  well -ventilated,  diT,  airy  parts  of  the  plafe. 

Diphtheria  may  be  said  to  be  contracted  in  two  ways :  First, 
it  is  taken  by  dirent,  personal  contact  with  the  sick  or  with 
articles  infected  by  them;  second,  it  may  be  taken  by  inhaling 
the  air  emanating  from  a  spot  which  fumiBhes  conditions  favor- 
able to  the  development  and  culture  of  its  disease  germs  which  at 
some  previous  time  have  become  planted  there.  There  is  no 
reason  why  in  a  favorable  culture-bed  these  germs  should  not 
exist  and  multiply  just  as  long  as  the  conditions  continue  to  exist 
that  are  favorable  to  their  growth.  For  instance,  a  sewer  once 
having  become  infected  with  diphtheria  will  continue  to  be 
infect<!d  for  an  indefinite  period,  and  the  air  given  off  from  it  will 
be  constantly  laden  with  the  germs  of  the  disease.  For  this 
reason  it  is  in  part  that  the  large  sewered  cities  when  diphtheria 
has  become  established  have  the  diseaae  continually  month  after 
month,  and  there  seems  little  prospect  that  they  will  ever  become 
free  from  it.  In  the  same  way  all  similar  condition.i  that  exist  in 
smaller  places  favor  the  continued  recurrence  of  the  disease  if  its 
germs  once  become  established.  And  for  an  identical  reason  we 
find  in  some  houses  the  disease  breaking  out  again  and  again,  not 
because  of  fresh  importation  of  the  infectious  material,  bat 
because  its  bad  sanitary  condition  favors  the  prolonged  vitality 
of  the  germs  and  the  maintenance  of  its  foothold. 

In  the  small  place  or  the  detached  house  it  is  entirely  possible 
to  rectify  the  conditions  on  which  the  perpetuation  of  this  germ 
depends.  Soil  drainage,  avoidance  of  its  pollution,  cleanlineBs 
and  ventilation  everywhere,  not  only  on  affected  premises,  but 
also  those  of  a  more  public  character,  such  as  open  drains,  which 
are  sometimes  open  sewers  in  villages,  swampy  sewage  saturated 
places,  are  all  of  them  unsanitary  conditions,  which  should 
be  removed  when  diphtheria  should  by  any  chance  be  brought  to 
a  locality,  because  they  are  conditions  which  favor  the  prolonged 
existence  of  the  disease.  That  diphtheria  may  originate  under 
these  conditions  apart  from  importation  of  the  germ  from  a  pre- 
existing case  is  highly  improbable,  the  disease  develops  from  a 
preexisting  case   certainly,   iu    so   large  a  satisfactorily  proven 
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of  iaataaaes  timt  ihe  U«  of  [iiiilMliiTilin  1 1 1  imJk  ■  il 
that  it  em-  defetops  budepeadeetlr  apaiKt  froa  ji 
Us  M  tiha  befi^  of  an  neeni  MitlKailT,  vUli  b«t »  a^^  canf- 
tkm  9a  UrmI  kwrv,  an  "g»>gK«h  obaerr^,  vbo  finds  it  ■*■**■* 
to  siplata  tbe  oceanetiee  of  tlw  diaeflae  is  Tierr  nti^ed  ''^^^jftii* 
whan  tto  taportation  caa  sot  bj  aa;  poaabiHtT  be  dtaouiirf. 
Bat  Uie  Uw  of  contapoa  is  ao  vdl  catablUwd  Uwt  it  mast  fe» 
aoeeptfld  m  of  muTennl  appUeadcn.  Tbe  gams  are  reiaaxfcaUj 
Jong  lived,  they  cling  tenadoaalj  to  artidM  npoo  vki^  tber  haia 
beoonie  deposited  and  tbe  j  nuy  be  tnaspoited  ftc  an  indefiidle 
diatanoe  and  to  tbe  moat  retired  localitr  bj  a  nediam  UtA(  mtif 
readily  escape  obeenstion. 

Dipbtberia  pceeeota  itself  to  tbe  aaoitaty  inspector  oiidac 
two  conditioiH.  We  God  nnmeroiu  cases  of  falmiiiant  oo^ 
breaks,  MTenl  of  which  ha^e  occurred  doring  the  last  bO. 
la  a  place  prenooslj  free  from  tbe  disease,- the  simnltaaaow 
occurrence  of  a  namber  of  caaee  takes  placa  Popular  attentioa 
ifl  at  once  aroosed  and  tbe  cause  inqnired  ioto.  It  b  nsnallj  the 
case  that  tliese  sodden  ontbreAks  occur  amon^  children  attending 
one  school  and  geoerallr  on«  room  of  a  schooL  There  is  bat  one 
probable  cAUse  for  this  sort  of  an  outbreak,  and  that  is  direct  cash 
iagion.  8ome  infected  articles  have  been  brought  into  contact 
with  these  children,  or  else  s  mild  undetected  case  of  the  disease 
or  a  peison  not  fully  recovered  from  an  attack  of  it  has  brought 
it  to  them.  Id  some  way  all  taken  sick  have  been  expoeed 
directly  tij  a  common  carrier  of  the  disease  germs.  With  Tnrying 
periods  of  incubation  one  after  another  is  taken  down  in  the 
-oonrse  of  two  or  three  daya 

The  other  condition  nniler  which  the  sanitary  inspector  finds 
diphtheria  prevailing  in  the  village  or  hamlet,  ia  that  in  which 
there  is  a  recurrence  of  cases  one  or  more  at  a  time,  at  intervals 
of  Bomo  weeks  perhaps,  but  constantly  recurring  for  an  indefinite 
period. 

The  practical  point  in  regard  to  the  management  of  these  two 
oonditiona,  is  that  in  the  first  the  primary  thing  to  insist  upon 
and  to  fii  public  attention  upon  the  necessity  of,  is  to  stop  tbe 
farthor  sproad  of  the  epiilemic  by  absolutely  strict  (juarantine. 
Out  ofT  all  unnecessary  communication  of  the  sick  and  the  well 
.and  destroy  all  generated  infections  matter.     In  the  second  con- 
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dition,  however,  whiUt  quarantine  and  disiofectioa  should  also  be 
insisted  on,  a  more  extended  search  should  be  made  for  the  exist- 
ence of  unsanitary  foci  whp.reiu  the  germs  of  the  disease  mfty  be 
propnK'^ting,  and  very  probably  Riviag  off  to  susceptible  persona 
coming  in  contact  with  them.  The  problem  is  not  one  easy  to 
Bolve  in  the  sewered  cities,  but  iu  small,  rural  localities  much  can 
be  done.  The  appearance  of  the  disease  should  be  at  once  the 
siffnal  for  rectifying  all  unsanitary  conditions,  both  public  and 
domieilliary. 

Diphtheria  is  liable  to  appear  anywhere,  in  the  most  salabriona 
as  well  as  the  moat  unhealthy  localities.  The  virus  is  carried 
long  distances  in  clothing,  merchandise  or  by  persons  on  the 
railroads.  No  pl^ce  now  is  so  secluded  or  far  from  lines  of  travel 
aa  to  be  certain  of  emcape  from  it  When  it  comes  the  question 
will  be,  shall  it  be  limited  to  the  few  susceptible  persona  first 
exposed,  or  shall  it  open  a  new  chapter  iu  the  health  history  of 
the  place  making  constant  contributions  for  an  indefinite  time 
to  come.  The  answer  can  be  given  to  some  degree  in  advance 
and  will  depend,  first  on  the  care  u.9ed  in  isolation  of  the  patient, 
then  on  fumigation  and  destruction  of  the  disease  germs  as  fully 
as  possible  ;  and  finally  on  the  removal  of  everything  possible 
which  will  favor  the  existence  of  the  disease  and  the  prolonged 
growth  and  multiplication  of  its  virus  whatever  it  may  be,  A 
disease  which,  for  years  now,  has  been  causing  one-third  of  the 
zymotic  mortality,  and  often  more  than  one-tenth  of  the  total 
mortality,  should  have  used  against  it  all  the  resources  that 
observation  of  its  habits  and  tendencies  places  at  our  command. 
Circulars  of  instruction  prepared  during  the  last  year  have 
been  issued  by  the  board,  upon  not  only  diphtheria,  but  also 
scarlet  fever  and  small-pox. 


This 


Diarihaial  diseases. 
i  the  last  of  the  zymotic  series  and  includes  in  a  group  of 


diseases  diverse  to  some  degree.  The  most  of  them  are  dependent 
upon  zymotic  influences.  Little  need  he  said  other  than  to  speak 
of  the  group  historically. 

Numerically  this  is  by  tar  the  most  important  member  of  the 
zymotic  class,  causing  more  deaths  than  diphtheria  in  the  coarse 
of  the  year.     In  1835,  9.08  per  cent  of  all  diseases  were  due  to 
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diarrhoea ;  in  1886,  8.1  per  cent ;  in  1887,  9.6  per  cent ;  in  1888^ 
8.43  per  cent,  and  in  1889,  7.95  per  cent.  This  shows  that  there 
is  a  pretty  uniform  death  rate  year  by  year  from  this  class  of 
diseases. 

The  number  of  these  is  greatly  increased  relatively  to  the  large 
city  population.  There  are  in  the  State  five  cities  of  over  100,000 
inhabitants,  having  an  aggregate  population  of  2,800,000.  Of  the 
8,765  deaths  reported  from  the  State  in  1888,  6,267,  or  nearly 
three-fourths  of  the  entire  number,  and  about  the  same  propor- 
tion in  1889,  came  from  these  five  cities,  although  the  population 
of  these  cities  was  less  than  half  that  of  the  entire  reporting 
portion  of  the  State. 

Diarrhceal  diseases  depend  on  conditions  more  or  less  beyond 
our  reach.  The  summer  of  1887,  with  its  remarkable  prolonged 
duration  of  hot  weather  and  saturation  of  the  air,  was  characterized 
by  an  unusually  high  mortality  from  diarrhoea.  In  1888  and  1889 
with  a  general  prevalence  of  more  equable  and  temperate  weather 
there  were  fewer  deaths  from  this  cause  by  more  than  one  to  each 
100  total  mortality.  But  there  are  many  ways  of  lessening  the 
mortality,  which  falls  heavily  on  the  children  of  the  poor  in  cities, 
which  are  being  put  forth  to  some  degree.  It  is  upon  the  chil- 
dren that  these  diseases  fall.  In  July,  which  is  always  the  month 
of  highe  st  mortality  from  diarrhoea  and  which  also  has  the  highest 
infant  death  rate,  nearly  one-third  of  the  deaths  are  from  this 
cause,  and  fifty-two  per  cent  of  the  deaths  were  of  children  under 
5  years  of  age. 

One  point  worthy  of  mention  regarding  the  history  of  diarrhoea 
during  1888  was  the  prevalence  to  a  remarkablo  degree  of  inflam- 
matory diarrhoea,  dysentery  and  the  like.  It  prevailed  especiaUj 
through  the  central  portions  of  the  State,  at  least  coming  more 
from  the  country  than  the  city.  It  lasted  on  into  September  and 
October.  Reference  to  it  has  been  male  in  the  Monthly  liuUUens 
of  these  months. 

These  are  the  principal  facts  and  suggestions  that  have  come 
from  a  study  of  the  strictly  zymotic  diseases  as  they  have  occurred 
through  the  State  during  the  year. 

The  following  table  shows,  finally,  the  relative  prevalence  of 
the  more  important  of  these  in  the  different  sanitary  districts  of 
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the  State.  The  maritime  district  has  a  population  almost  urban 
that  of  the  Lake  Ontario  and  western  district  is  next  in  this 
respect,  and  the  Hudson  valley  district  next.  Outside  of  these 
there  are  no  cities  of  over  50,000  inhabitants  except  Syracuse,  in 
the  east  central. 

To  present  a  comparative  view  of  the  relative  prevalence  year 
by  year  of  the  principal  or  more  common  zymotic  diseases,  for  the 
last  five  years,  the  following  tables  have  been  prepared : 
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^^^^B''  Cotisumption. 

^^^^^ption  is  entitled  to  mention  even  by  the  most  praotd- 
^^^^Bd  student  of  mortality  rntes.  It  causes  more  deaths 
^BiPnifaer  disease.  It  is  perhaps  a  zymotic  disea.se  ;  at  any 
^^^  to  some  extent  a  preventable  one.  In  1688  there  were 
f^  deaths  from  it ;  or  118.55  in  each  1,000  deaths.  This  is 
I  than  any  year  that  records  have  been  kept.  Thus,  in  each 
^t  -loaths  there  were,  from  consumption,  in  1885,  139.75 ;  in 
^^37.66 ;  in  1887,  120.35  ;  in  1888,  118.55,  and  in  1889,  118.08. 
B  sAems  to  have  been  a  steady  decline  year  by  year.  The 
K  for  this  can  not  be  given.  In  some  localities  the  proportion 
K^Mths  is  larger  than  in  others  from  this  cause.  As  a  general 
Hibere  are  more  deaths  relatively  in  the  eastern  part  of  the 
Bh  than  in  the  central,  western  and  southern.  The  maritime, 
Btun  valley  and  northern  districts  almost  always  have  the 
^Bst  death  rates  from  conaumption.  The  southern  tier,  which 
Hdes  the  counties  along  the  Pennsylvania  line,  invariably  has 
Arec  death  rate  from  consumption  than  any  other  section  of 
Btote. 

^■to  season,  the  winter  and  spring  months  always  show  (he 
Hrt  actual  and  relative  death  rate  from  consumption.  The 
Hoer  season  is  attended  with  the  lowest  mortality. 
B  lower  the  death  rate  for  consumption  no  donbt  one  of  the 
^Bul  procedures  would  be,  as  with  cerebro-apinal  fever  and 
Htberia,  to  drain  the  soil  upon  which  habitations  are  built, 
V  relation  of  the  one  to  the  other  is  well  knowa  A  study  ol 
Hjomparative  prevalence  of  these  diseases  by  localities  would 
Ht  interest  and  would  perhaps  confirm  the  bearing  of  soil  sahi- 
bn  on  their  continued  existence.  It  is  yet  somewhat  within 
Kegions  of  hypothesis  how  much  practical  result  would  follow 
Kipts  at  the  systematic  destruction  of  germ-bearing  sputa  of 
Be  sick  with  consumption.  Ko  circular  regarding  that  has  yet 
Hi  prepared  and  issued  by  the  State  Board  of  Health. 

I  Old  age. 

Bie  causes  that  are  given  for  the  death  of  persons  of  advanced 
■Tfas  studied  in  a  recent  report  and  the  conclusion  arrived  at 
Hi  it  would  be  fair  to  assume  that  all  persons  dying  past  70 
HS  of  age  died  of  old  age,  except  those  whose  cause  of  death  w  b 
Bq  as  the  result  of  violence,  of  cancer  and  of  zymotic  disease. 


810  Tenth  Annual  Report  of  the 

Perhaps  this  is  too  extreme,  but  there  are  few  deaths  so  far  as 
noted,  at  an  age  above  70  years  which  might  not  with  mucli  pro- 
priety be  given  as  death  from  old  age.  Excepting  the  diseases 
mentioned,  others  usually  given  as  the  cause  of  death  of  old 
people,  such  as  pneumonia,  bronchitis,  consumption,  prostatic 
hypertrophy,  degeneration  of  the  organs  of  circulation,  the  vaarions 
affections  of  the  digestive  organs,  all  so  commonly  appearing  on 
the  death  certificates  of  old  people  are  almost  always  the  result 
of  senile  changes  in  them,  and,  in  a  tabulation  of  the  movements 
of  disease,  would  express  the  fact  with  more  propriety  if  they 
were  catalogued  as  senile  than  if  placed  under  the  lists  of  the 
various  organs  suffering  from  the  alleged  and  doubtless  existing 
defect  There  is  no  more  satisfactory  cause  of  death  than  old  age. 
It  may  be  too  much,  perhaps,  to  class  under  it  those  not  more 
than  70  years  old  at  the  time  of  death,  with  the  exceptions  noted, 
but  at  some  later  period  certainly  there  would  be  great  propriety 
in  ii  At  the  same  time  it  is  certainly  true  that  old  i^e  comes 
earlier  to  some  than  to  others,  and  this  cause  of  death  is  properly 
given,  for  many  who  die  at  an  earlier  period  of  their  existence 
It  would  be  very  desirable  if  in  addition  to  note  of  the  number  of 
deaths  under  5  years  of  age,  records  were  also  kept  of  the  number 
dying  in  each  locality  beyond  the  age  of  75. 

Summary  op  MoRTALnY. 

At  another  place,  earlier  in  this  report,  a  table  has  been  given 
of  the  total  mortality  of  the  State,  mouth  by  month,  of  each  class 
of  diseases.  A  view  of  the  total  mortality  of  the  State  for  the 
entire  year,  and  of  the  relative  proportions  of  each  disease  or 
group  of  diseases  is  given  by  the  following  table : 
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It  will  be  seen  that  the  acute  respiratory  diseases  have  caused 
the  largest  mortality.  Reference  to  the  monthly  table  previously 
given,  will  show  the  periods  of  the  year  in  which  there  is  f^preatest 
fatality  from  these  diseases ;  the  first  three  months  of  the  year 
considerably  exceed  the  other  monlhs  in  the  number  of  deaths, 
March  being  the  month  of  their  greatest  prevalence.  As  yet  no 
attempt  has  been  made  to  keep  separate  note  of  pneumonia  and 
other  important  diseases  of  this  class.  The  number  of  deaths 
from  consumption  comes  closely  to  that  from  acute  respiratoir 
diseases.  Nervous  diseases  come  nexi  This  is  a  large  group  of 
diseases  and  includes  some  incongruous  elements.  Some  really 
are  senile  in  charac^ter  fundamentally,  such  as  atheromatous 
degeneration  of  cerebral  arteries  and  resulting  apoplexy,  some 
are  certainly  reported  here  because  the  final  method  of  death  was 
such  as  to  affect  the  nervous  system  although  this  was  the 
secondary  result  of  a  primary  disease  which  ought  to  place  the 
death  elsewhere.  Many  deaths  from  diarrhoeal  diseases  among 
infants  are  improperly  returned  as  congestion  of  the  brain  (the 
opposite  of  the  pathological  condition  of  the  cerebral  tissnes),  or 
by  some  other  name  which  brings  them  into  this  category.  In 
numerous  ways  the  class  of  nervous  diseases  is  swelled  beyond 
its  legitimate  limits. 

The  number  of  deaths  from  the  diseases  of  the  digestive, 
circulatory  and  urinary  systems  are  not  greatly  apart.  Their 
relative  proportions  are  much  the  same  as  they  were  during  the 
three  years  preceding,  which  have  been  heretofore  frequently 
referred  to  by  way  of  comparison.  It  is  noted  that  the  class  of 
urinary  diseases  has  a  comparatively  low  mortality,  lower  than 
those  of  cither  other  general  anatomical  system.  In  estimating 
the  bearing  of  this  on  the  j^revalence  of  Briglit's  disease  though 
it  is  to  bo  l)orne  in  mind  that  the  class  of  urinary  diseases  includes 
a  considerably  smaller  number  of  diseases  attended  with  fatal 
result  than  do  either  of  the  other  great  classes. 

Vital  statistics  and  the  death  rate. 

An  attempt  to  estimate  the  ratio  of  deaths  to  living  popnlation 
for  the  State  has  been  made,  but  only  an  approximation  can  he 
reached.  In  the  first  place  no  official  census  has  been  taken 
since  that  of  1880 ;  consequently  it  has  been  neoessary  to  either 
follow  that  or   to  estimate  the  present  population.       It   is  not 
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^^nbable  that  tlie  methods  of  making  this  estimate  ho  elaborately 
^^Kried  out  in  the  registrar-general's  office  for  England  would 
^^B  productive  of  commensurate  results  for  the  towus  of  this 
j^^bte,  however  reliable  it  might  be  for  computing  that  of  the 
■£%i^er  cities.  There  is  nothing  like  the  regularity  of  increment  or 
■  decrease  of  population,  probably,  here  as  there.  As  a  fact,  wa 
m  r*Iy  largely  on  estimates  of  present  population  made  by  local 
»  liealth  officers,  for  the  larger  places,  based  on  variously  taken 
,t  enumerations ;  on  the  school  population,  on  directory  reports  and 
„  the  like.  Often  cities  are  increased  by  territorial  addition.  At 
„     best  our  information  is  inexact. 

,  Prom  1850  to  1860  the  population  of  the  entire  State  increased 
,  at  the  rate  of  nearly  80,000  a  year.  The  next  census,  in  1865, 
covering  the  period  of  the  war,  showed  that  the  population  was 
some  50,000  less  than  it  was  five  years  before.  Then,  for  the  next 
five  years,  there  was  an  increase  at  the  rate  of  over  100,000  a 
year.  Since  then,  1870  to  1880,  there  was  a  yearly  increase  of 
not  far  from  70,000.  The  population  in  1880  was  5,082,871.  A 
groivth  at  the  rate  of  70,000  a  year  would  make  the  present  popu- 
lation of  the  State  about  5,720,000,  and  doubtless  it  is  between 
that  and  5,750,000,  very  possibly  reaching  the  latter  amount.  But 
it  is  readily  seen  that  this  is  a  very  imperfect  and  unsatisfactory 
as  a  datum,  just  as  is  that  regarding  the  population  of  local 
health  districts. 

At  the  same  time  on  the  other  hand,  the  returns  of  mortality 
can  not  be  considered  complete  from  many  of  the  reporting  boards, 
They  are  either  never  (ully  collected,  or  are  sent  in  so  irregularly 
as  to  fail  of  record  in  the  Monthly  Bu.Ue.lin,  even  if  they  do  finally 
become  recorded  on  the  record  book  of  this  office.  Much  improve- 
ment is  being  made  in  the  \'ital  statistics  of  the  State  and  better 
returns  are  made  each  year.  It  is  probable,  that  with  the  excep- 
tion noted  below,  that  the  returns  for  the  year  including  delayed 
returns  are  pretty  complete. 

The  State  places  under  the  jurisdiction  of  the  board  all  of  the 
State  except  the  cities  of  New  York,  Brooklyn,  Tonkers,  Albany 
and  Buffalo.  There  are  about  1,300  potential  local  boards  of 
health  which  would  be  diminished  by  100  or  200  if  any  consider- 
able number  of  the  minor  villages,  acting  under  the  law,  should 
form  combined  registration  districts  with  the  towns  in  which  they 
are  located.  During  1388,  death  returns  were  received  from  all 
40 
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of  the  towns  except  about  eighty,  asd  io  18S9,  Irom  all  bnt  tottj- 
four.  These  are  for  the  most  part  pl&ces  of  less  than  2,000 
inhabitants.  They  are  generally  rerr  retiied,  sparselr  settled 
localities.  It  is  estimated  that  the  entire  popnlstion  of  thnc 
non-retaming  towns  is  aboal  150,000,  in  1SS3;  and  BO,000 
in  1889. 

Estimating  the  population  of  the  entire  State  at  5,750,000  (whick 
is  probably  at  least  not  an  overestimate,  it  is  in  round  namben 
placed  at  nearly  6,000,000),  it  appoars  that,  dedactiag  the  popola- 
tion  of  Qon-reporting  sections,  we  have  been  receiving  during  tba 
year  the  vital  statistics  of  about  5,600,000  population  of  the  Ststa 
The  number  of  death  returns  thus  received  daring  the  year  m 
given  in  the  early  pages  of  my  report,  including  not  oolj^  thoM 
received  in  time  to  be  included  in  the  Bulletin,  bot  also  the 
delayed  retnrns  for  months  being  reported  on,  was  110,000  for 

1888,  and  while  enough  delayed  returns  for  1889  have  not  beu 
received  up  to  the  time  of  writing  this  report  to  make  the  deaths 
for  this  latter  year  quite  equal  to  this,  it  may  be  assumed  that 
the  actual  number  of  deaths  for  the  two  years  is  very  nearlv  tlw 
same.  This  population  aud  this  number  of  deaths  will  give  an 
annual  death  rate  per  1,000  of  19.10  for  the  State.  This  iaclndes 
the  city  and  country  alike. 

Of  cities  there  are  thirty  in  the  State,  banng  an  aggregate 
population,  estimated  to  date,  of  nearly  3,i60,0O0.  Of  the  IIO.OOO 
deaths  occurring  in  1888,  79,500  were  reported  from  twenty-eight 
of  the  cities,  representing  a  population  of  3,440,000,  HomelUviUe 
and  Dunkirk  being  omitted  as  their  returns  are  irregular,  the 
Utter  in  fact  making  none.      Of  the  deaths  for  the  entire  State  in 

1889,  77,979  were  reported  by  these  twenty-eight  cities. 

The  cities  vary  much  in  population  and  consequently  in  th« 
oonditioQH  presumably  favorable  to  targe  death  rates.  They  may 
be  divided  into  three  classes  ;  eight  having  populations  of  from 
10,000  to  15,000 ;  thirteen  have  populations  of  between  30,000 
and  50,000,  and  seven  from  65,000  upwards.  The  following  tabu- 
lation, which  I  have  here  prepared,  gives  an  idea  of  their  lelatiTe 
mortality,  in  proportion  to  population,  from  all  causes  and  from 
zymotic  diseases  and  consumption.  The  estimates  are  on  tliB 
deaths  of  1888  and  1889,  the  month  of  December,  1887,  betng 
included  and  that  of  December,  1889,  omitted. 
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21.96 
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21.73 

3,21 
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40,000 
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Elmira 

26,000 
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Death  Rate  rs  CmEs  of  More  Than  50,000  Popdlatiok  n 
1888  ASD  1889. 


^li 


KewYork 1,671,558  1  40,542 

Brooklyn !       821,525  [  1ft, 214  ' 

Albany 

Troy 

SyracuBe    

Bocheeter 

Buffalo 


102,909 
05,000 
80,000 
130,IK)0 
230,000 


25.77  1 

6.06 

22-47  ■ 

i.86 

22.23 

3.20 

25.30  1 

7.07 

18.76  ' 

6  67 

16.76  1 

3.07 

20.23  1 

3.71 

ToTAi.  ASD  Average  of  the  Three  Tables. 


Group  1. . 
Group  '2 . 
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fi. 

141 
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Mu 

ifi 
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ill 

till 

ii| 

95,2(10 

1.702 

17.87 

3.23 

i.» 

H4G,200 

6.172 

17.83 

4.03 

i.a 

3,000,000 

7i,o;ti 

20.36 

5.36 

2.81 

The  ratio  of  moi-tality  iucreaspa  with  the  population  of  the  city. 
It  is  fjoiierally  mnro  marked  iu  rospcct  to  the  deaths  from  zymotic 
disensea  than  in  tlie  total  mortality,  with  the  exception,  howerei, 
of  the  chaucc  prevalpiice  of  an  epidemic  of  a  zymotic  diaease  whicl 
makes  a  more  profound  impression  on  the  death  rate  of  i  small 
place  than  of  a  large  otf.  S<';n-let  fever  raised  the  zymotic  d«aUt 
rate  of  Poiif^hkeepsie  and  diphtheria  tliaf  of  Xewburgh;  in  Trt^ 
both  diphthena  and  ditirrhu>a  caused  many  deaths. 

The  increase  of  the  death  rate  from  consumption  as  the  popula- 
tion increases  is  also  noticeably  true  as  is  seen  in  the  totals  of  the 
groups. 

Comparinf;  the  deaths  from  zymotic  diseases  and  consnmptitHi 
with  the  total  mortality  will  show  much  the  same  proportionste 
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rease  in  larger  places  as  is  seen  in  comparing  them   with  the 
pulfttion.     Thns : 
In  each  1,000  deaths  from  all  causes  there  were 

Krmotio  Prom 

dlBoaaea.    oonsuiuplloa. 

igpoap  1 153.67        105.60 

I  group  2 210 , 20        121 .32 

In  group  3 224.60        120.00 

The  effect  of  condensation  o[  population  is  hereby  well  seen. 
In  the  small  cities,  some  of  them  hardly  more  than  targe  villagee, 
the  death  rate  both  from  zymotic  diseases  and  from  consumption 
are  very  materially  less  than  in  the  larger  cities.  In  the  cities  of  the 
middle  group  this  is  also  true  of  zymotic  iliseases  as  compared 
with  the  large  cities,  but  regarding  consumption  the  proportion 
of  deaths  from  this  cause  compared  with  the  total  mortality,  there 
appears  to  be  but  little  difference.  Compared,  however,  with  the 
population,  as  exhibited  in  the  preceding  tables  a  more  correct 
ratio  is  found,  since  the  proportion  is  not  exaggerated  by  a  large 
preponderance  of  the  causes  for  death.  As  has  been  noted 
alreaily,  the  death  rate  from  both  zymotic  diseases  and  from  con- 
sumption is  increased  in  a  nearly  corresponding  ratio  in  proportion 
to  the  diversity  of  population. 

To  contrast  their  rates  with  those  of  a  strictly  rural  population 
the  mortality  of  what  is  classed  in  the  bulletin  as  "rest  of  dis- 
tricts "  may  be  taken.  Under  this  head  are  included  the  deaths 
of  all  smaller  towns  not  especially  noted  by  name  in  each  of  the 
sanitary  districts.  As  they  vary  from  month  to  month  the  task 
is  not  undertaken  of  finding  their  population,  but  their 
proportions  to  total  mortality  may  be  given. 

Thus,  in  1869,  there  were  16,786  deaths  from  all  causes  in  these 
smaller  towns  classed  as  "Rest  of  districts."  Of  these  16,786 
deaths  there  were  in  each  1,000  deaths  from  all  causes  : 

From  zymotic  disease 141 .  07 

From  consumption 107.00 

It  thus  appears  that  there  were  about  twelve  deaths  less  from 
zymotic  diseases  in  these  rural  districts  in  each  1,000  deaths  from 
all   causes,  the  death  rate  from  comsumption  being  about  the 
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The  following  tables  contaiu  the  record  of  each  reporting  local 
board  of  health  for  the  year.  In  many  cases  the  record  has  been 
kept  with  the  town  aloue,  this  including  the  villages  situated 
within  it.  In  calculating  the  annual  death  rate  per  1,000  popn- 
latiou,  in  many  caaea  an  estimate  of  the  population  is  made,  and 
often  it  has  been  diflScult  to  do  this  satisfactorily.  It  is  also  to 
be  borne  in  mind,  in  comparing  the  death  rates  of  different 
localities,  that  in  numerous  instances  the  reported  mortality  is 
far  from  complete :  probably  in  some  of  them  the  report  of  deaths 
oame  from  adjoining  towns,  there  being  no  local  board  in  the 
town  itself.  It  should  also  be  considered  that  in  the  small  towns 
there  is  a  chance  for  wide  variation,  a  single  death  more  or  less 
making  a  very  material  difiference  in  the  death  rate  per  1,000 
population.  The  larger  the  number  of  inhabitsnts  the  more 
uniform  is  likely  to  be  the  death  rate. 

The  number  of  deaths  here  reported  will  not,  in  all  cases,  agree 
with  that  printed  in  the  bulletin,  being  increased  by  delayed 
returns ;  it  may  also  differ  from  that  of  the  local  registry,  being 
increased  or  diminished  by  receipt  of  returns  from  towns  which 
do  not  belong  to  them. 

The  record  is  limited  to  the  principal  zymotic  diseases  and 
consumption,  and  in  estimating  the  healthfulness  of  each  place 
these  should  be  considered  in  their  proportion  to  the  total 
mortality. 
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Windham,  Greene  county . . 

Windsor,  Broome  county 
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Woodhull.  Steuben  county 
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■  MORTALITT   IN  THE  SaNITABY  DibTBICTB. 

The  State  is  divided  into  eight  sanitary  districts.  Moat  of 
these  have  their  peculiar  sanitary  conditions,  such  as  relate  to 
ebaracter  and  cloaeness  of  populattoD,  proximity  to  the  sea, 
topography,  degree  of  soil  drainage  and  bo  forth. 

The  sanitary  districts  are  aa  follows  : 

Maritime  (population  in  1880,  2,098,589 ;  present  estimated  city 
population,  2,334,836) :  Includes  New  York,  Long  Island,  Staten 
Island  and  Westchester  county,  Hudson  Valley  (population  in 
1880,  750,143 ;  present  estimated  city  population,  269,100) :  All 
the  counties  on  eitlier  side  of  the  Hudson  river,  except  West- 
chester, to  and  including  Albany  and  Rensselaer.  Adirondack 
and  Northern  (population  in  1880,  330,4u4  ;  present  estimated  city 
population,  22,200)  :  The  northern  section  of  the  State,  the  coun- 
ties of  Washington,  Warren,  Hamilton,  Essex,  Clinton,  Franklin, 
St.  Lawrence,  Jefferson  and  Lewis.  Mohawk  Valley  (population 
iu  1880,  280,809;  present  estimated  city  population,  95,000): 
Schenectady,  Schoharie,  Saratoga,  Montgomery,  Fulton,  Herkimer 
and  Oneida  counties.  Southern  Tier  (population  in  1880, 
365,746 ;  present  estimated  city  population,  70,000) ;  The  seven 
conuties  along  the  southern  border  of  the  State.  East  Central 
(population  in  1880,  354,320 ;  present  estimated  city  population, 
80,000)  :  Sullivan,  Delaware,  Otsego,  Madison,  Chenaugo,  Onon- 
daga and  Cortland  counties.  West  Central  (population  in  1880, 
321,247 ;  present  estimated  city  population,  36,000)  :  Cayuga, 
Tompkins,  Seneca,  Schuyler,  Ontario,  Tates,  Livingston,  Genesee 
and  Wyoming  counties.  Lake  Ontario  and  Western  (population 
in  1880,  578,705;  present  estimated  city  population,  364,000): 
Oswego,  Wayne,  Monroe,  Orleans,  Niagara,  aud  Erie  counties. 
No  census  of  the  State  has  been  taken  since  1880;  the  population 
may  be  estimated  at  about  5,750,000,  The  following  tables  will 
show  the  mortality  of  each  sanitary  district  taken  from  the 
Monthly  Bulletin  month  by  month  for  the  year: 
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REPORT 
Willis  G.  Tucker,   M.  D.,   Ph.  D., 

ANALYST   OF    DRUGS. 


Lewis  Balch,  M.  D.,  Secretary  of  the  State  Board  of  Health  of  New 
York: 
Dear  Sib. —  During  the  past  year  the  collectioD  and  examiaation 
of  drugH  from  retail  dealers  in  different  parts  of  the  State  has 
been  continued,  under  your  direction,  and  in  substantially  the 
same  manner  as  heretofore.  Four  hundred  and  seventeen, 
samples  of  pharmacopceial  drugs,  preparations  and  chemicals, 
purchased  from  druggists  in  twenty  places,  and  116  samples  of 
cream  of  tartar,  purchased  from  retail  grocers,  have  been 
examined  and  reported  upon  during  the  year,  making  a  total  of 
532  samples  examined  since  time  of  making  last  annual  report. 
Monthly  reports,  accompanied  by  a  separate  report  on  each 
sample  examined,  have  been  regularly  submitted  and  the  latter 
have  given  in  each  instance  the  record  nuuibfr  and  pharmaco- 
pfBial  name  of  the  article  tested ;  name  and  place  of  business  of 
dealer  from  whom  purchased ;  date  of  purchase,  amount  called 
for,  price  paid  and  name  of  collector.  The  qnalitj'  of  the  article, 
as  determined  by  the  analysis,  has  likewise  been  stated,  the  same 
standards  being  employed  that  have  heretofore  been  used.  Con- 
cerning these  standards  1  quote  from  a  previous  report :  "  Samples 
are  classed  as  of '  good  quality '  when  they  fulfill  the  requirements 
of  the  United  States  pharmacopfeia  or  fall  below  the  same,  only  in 
some  trilliu;:;  and  uuimp^^rtant  respaot ;  of '  fair  quality  '  if,  while  not 
fully  up  to  the  pharmacopa?ial  standard,  they  are  evidently  neither 


•nrfariar  quah^,'  tf  dearir  adaltenlcd  cr  Tiliiifciil, 


fcrtlB,  partikl  or  eonoleta  deeonpostiis  or  oAav 
~*"'"'X  "  tndae  aHomt  «<  wpantr.    In  an 
■afaaee  or  intent,  s  wroBKntide  ha*  bees  soU  or 
tidBol  a  aatere  sinultf  to  that  ealkd  lor  has  laee 


k 


AfticlM  like  the  dihited  acada, 
I.  hsTC  been  dasMd  aader  tliat  bead. 
dbo  atatod  tiie  nspecta  in  vltich  saaiplea  not  of  good  qnddf 
ItaTe  been  ibond  to  be  defioent  or  iafmor.  and  ka««  ffv^m  s^ 
other  partiailan  aa  hare  be«n  deented  mMeaaazT-  in  apenanl  eaaek 
Bot  barii^  be«i  published  elaevbere  these  reports  mre  now  at- 
tected  and  embodied  in  this  annual  report 

Selbcticki  or  Sudles. 
The  object  of  the  vork,  as  nov  earned  on,  bang  not  ao  wait 
to  ihilmmiiiH  the  proportioa  of  adulterated  to  pars  drvM  nav 
loand  apoft  the  market,  ae  to  expose  actual  adoltaBlia^ 
■ophirtJcatiog  and  careluaneaa  in  the  prepantion  of  /•r.^r^ 
dm^  and  pliarmacopceia]  compoomls;  inform  the  ^^tim 
and  caation  dealers,  no  attempt  has  been  matfe  feo  j^^f** 
a  great  Tarietr  of  articles.  Therefore,  such  as  are  famaa  to 
be  seldom  adiilte?«ted  or  impore  bare  not  been  caOed  fcr 
but  such  Bobstances  hare  beea  selected  as  woold  test  d* 
knowledge,  accnracr  and  integrity  of  the  dealer.  Stune  radm 
unimportant  drags  bare  been  collected  for  this  reaaoo  tboi^ 
none  bnt  officinal  (pharmacopceial)  articles  hare  been  eaDed  fcc 
Medicinal  alkaloids  and  preparatione  cooUuning  them  hsvii^bcMa 
aosigned  to  another  analyst,  sach  articles  hare  been  omitted  in  tfca 
collection  of  samples. 

NOTIFICATIOS  OP  DtiLELa 
Koticea  hare,  as  heretofore,  been  promptly  sent  from  the  eeatral 
office  to  all  dealers  whose  samples  haTe  been  found  to  be  of  inCetior 
quality,  warmng  them  to  desist  from  the  sale  of  sudi  artides  and 
it  is  believed  that  these  notices,  which  have  in  most  cases  hestt 
gratefoUr  received  and  cheerfully  complied  with,  haT«  had  • 
most  salutary  effect  in  correcting  Tariona  errors  and  aboaea.     In  t 
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number  of  cases  dealers  thus  notified  have  written  for  further 
informatioD  or  to  explain,  excuse  or  deny  the  sale  of  samples 
complained  of,  but  it  has  been  in  no  case  shown  that  any  reason- 
able cause  for  complaint  existed.  Id  the  tables  accompanying 
this  report  the  name  and  residence  of  all  dealers  from  whom 
samples  have  been  collected  are,  for  the  first  tipe,  stated. 

COLLEOTION  OF  SAMPLES. 
The  532  samples  examined  duriuf;;  the  year  were  collected  under 
my  direction  by  my  assistant,  Dr.  A.  G.  Loaee  of  Albany,  in 
Albany,  Amsterdam,  Bath-on- the- Hudson  {Rensselaer  county), 
Buffalo,  Central  Bridge,  Cobloakill,  Cohoes,  East  Albany,  Fonda, 
Fort  Plain,  Greenbuah  (Rensselaer  county),  Green  Island,  Little 
Falls,  Oneonta,  Schenectady,  Schoharie,  St,  Johnsville,  Syracuse 
.  Troy  and  West  Troy.  A  written  order  has  in  every  instance  been 
tendered,  this  order  giving  in  full  the  officinal  names  of  the  articles 
called  for  and  the  amount  desired.  No  good  excuse  can,  therefore, 
be  urged  by  the  seller  for  any  error  or  substitution  in  the  filling 
of  orders  so  explicit.  All  samples  have  been  numbered  and  fully 
labeled  (the  original  label  if  attached  by  the  seller  being  also 
preserved)  and  kept  for  subsequent  examination,  if  necessary,  in 
any  disputed  case. 

The  following  table  shows  the  nature  and  number  of  the  632 
samples  examined  and  the  place  where  purchased.  It  has  been 
again  observed  that  the  price  paid  bears  little  relation  to  the 
quality  of  the  articles  supplied,  the  highest  priced  samples  being 
fretjuently  of  inferior  quality  and  rice  versa. 
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Methods  of  Analysis. 

f  None  but  pharmacopceial  artioles  having  been  collected,  and 

)  standard  of  quality  preacribed  by  the  Pharmaeopnia  being 

I  legal  standard  to  which  articles  included  therein  must  ci 

,  the  pharmacopceial  tests  and  analytical  methods  have  been 

Werally  followed.      While   exhaustive  analyses  have  not  often 

ien  necessary,  in  moat  cases  at  least  one  ijuantitative  determina- 

ioQ  has  been  made. 

SnMMABY  OF  Results. 
L  Of  the  532  samples  examined  there  were  classed  as  of: 

Pervenu 

tood  quality     233  or  43.8 

Pair  quality ^ 54  or  10.2  j 

Interior  quality 130  or  244  ' 

Not  as  called  for 33  or    6.3  j 

Excessive  strenj^th  ...» 24  or   4.5 1 

Fictitious 58  or  10.9  * 


As  stated  in  previous  reports  these  perceutt^s  "  by  no 
,  represent  the  proportions  of  good,  bad  and  indifferent  drugs  on 
the  market  and  on  sale  at  the  stores,  since  only  those  articles 
which  were  considered  likely  to  be  adulterated  or  known  to  be 
frequently  of  inferior  quality,  were  collected.  Had  samples  of 
drugs  and  pharmaceutical  preparations  been  selected  at  random 
the  proportion  of  pure  and  good  articles  would  have  been  very 
much  larger."  The  comparatively  large  proportion  of  articles 
wronf^ly  sold  reported  above  as  "  not  as  called  for  "  and  "  fictitious," 
is  chiefly  due  to  the  sale  of  common  satRower  for  real  saffron  and 

I  cream  tartar  aubstitutes  by  grocers  for  the  genuine  article. 
The  following  were  the  articles  examined : 
DiLirrED  AoETio  Aero  —  (Acidam  aceticum  dihiium,  U.  S.  P.). 
Forty  samples  examined  of  which  there  were  of  good  qnality, 
ne  ;  fair,  six ;  inferior,  nineteen,  and  of  excessive  strength,  six. 
The  Pharmacopoeia  requires  six  per  cent  of  absolute  acetic  acid. 
These  samples  varied  from  l.itO  to  32.80  per  cent  and,  rejecting 
the   six   samples  of  excessive   strength,  averted   4.(1  per   cent. 
Some  of  these  samples  have  been  prepared  without  any  regard  to 
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accuracy,  and  in  some  oases  the  practically  undiluted  acid  bis 
been  sold.  It  is  not  to  be  expected  that  such  preparations  will 
be  made  with  scientific  precision,  but  gross  carelesaneas  in  their 
manufacture  is  inexcusable.  Diluted  acetic  acid  is  employed  ii 
the  preparation  of  "  spirit  of  mindererus,*'  and  if  it  is  below  oi 
above  the  proper  strength  this  solution  will  be  either  too  weik 
or  too  strong,  neither  of  which  conditions  is  desirable.  The 
following  table  gives  a  description  of  each  of  the  samples : 
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"  Cbeam  of  Tartar  " —  (Poiassii  Biiariras,  U.  S.  P.)- 

One  hundred  and  fifteen  samples  collected  from  retail  grocery 
stores  in  the  city  of  Albany,  exclusively,  were  examinedy  preTioos 
investigation  having  shown  that  a  pure  article  is  almost  inyanablj 
sold  by  druggists.     The  results  of  the  examination  of  these  sam- 
ples will  be  surprising  to  those  who  are  not  informed  upon  this 
subject,  for  only  thirty  of  the  samples,  or  twenty- six  per  cent  of 
the  total  number,  consisted  of  real  and  unadulterated   cream  of 
tartar.     With  the  exception  of  six  samples,  rated  as  fair,  in  which 
the  amount  of  adulterants  was  comparatively  small,  the  remaining 
eighty-five  samples,  were  either  largely  adulterated   or  entirely 
fictitious.      Of   this  number,   nineteen,   rated  as   inferior,   were 
adulterated  either  with  starch,  acid  phosphate  of  lime  or  sulphate 
of  lime  in  varying  quantities,  not  less  than  eighty  per  cent  of  the 
adulterant  or   make-weight,  being   present  in    some     instances. 
Fifty-eight  of    the  sampl*^s    were    entirely  fictitious    of    which 
number  ten  were  chiefly  acid  phosphate  of  lime  (containing  con- 
siderable sulphate);  twenty-three  were  chiefly  acid  phosphate  of 
lime  and  starch ;  eleven  were  chiefly  tartaric  acid  and  sulphate  of 
lime  and  fourteen  consisted  of  tartaric  acid,  sulphate  of  lime  and 
starch.     Two  samples  consisted  of  poor  baking  powder  sold  by 
mistake  for  cream  of  tartar.     The  sale  of  such  miserable   imita- 
tions for  real  cream  of  tartar  is  evidently  without  excuse  and  as 
the  fraudulent  substitute   is  frequently  sold  at  the  price  of  the 
genuine  with  perhaps  less  than  a  quarter  and  seldom  more  than 
half  of  its   strength   it   is   evident  that  the   purchaser   is    both 
deceived  and  defrauded.     These  substitutes  are  to  be  condemned 
also  as  being,  in  all  probability,  less  wholesome  than  the  article 
they  replace.     The  following  table  gives  particulars  concerning 
the  samples : 
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Stronger  Ether — {Aether  Fortior,  U.  S.  P.). 

Sixty-eight  samples  examined,  of  which  there  were  of  good 
quality,  forty;  fair,  four;  inferior,  twent3'-two,  while  one  con- 
sisted of  compound  spirit  of  ether  and  one  of  sweet  spirit  of 
nitre,  most  carelessly  sold  for  the  artide  called  for.  This  is  an 
improvement  over  last  year,  but  nevertheless  is  not  a  very  good 
showing. 

Two  qualities  of  ether  are  recognized  by  the  U.  S.  P.,  viz., 
"  ether,"  specific  gravity  about  0.760,  and  containing  about  twenty- 
six  per  cent  of  alcohol,  and  "stronger  ether,"  with  a  specific 
gravity  not  higher  than  0.725,  at  fifteen  degrees  C,  and  containing 
about  six  per  cent  of  alcohol.  Stronger  ether  is  generally  used 
as  an  anaesthetic,  and  ought  always  to  be  kept  in  stock  by  the 
pharmacist  When  it  is  called  for  by  its  officinal  name  in  full  it 
ought  always  to  be  supplied,  and  the  substitution  of  common 
ether  is  entirely  inexcusable,  and  betokens  great  carelessness  or 
ignorance  on  the  part  of  the  seller.  Particulars  concerning  these 
samples  are  appended : 
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Satfbos — t'CrofUA,  r.  &  PX 

Tirentj-one  samples  eramined,  of  vbich  two  were  ol  good 
qoalitj ;  one  was  of  fair  qnalitj  and  of  die  remjinii^  zmmlKr 
seTenteen  consisted  o!  "safflower"^  iC<Mrthamu»  tinetornw  and  one 
of  "  crocus  martis,"  or  red  oxide  of  iron.  Onicemiiig  the  sabstih 
tntion  of  safflower  for  saffron  I  quote  from  mr  last  ^»i*iTimi  report: 
"  The  saffiron  of  the  Pharmacop<Bia  oonsistB  of  the  stifi^mag  of 
Crocus  9aiim$  and  is  often  known  in  the  trade  ms  Spanish  safficon 
or  troe  aa&on.  No  other  kind  of  safion  ia  zeeognised  m  the 
Pharmacopoeia  and  when  it  is  called  for  by  its  officizial  name  no 
other  article  should  be  substituted  for  it  Safflower  is  Terr 
cheap  and  is  often  called  for,  Terballj,  aa  a  d<uiiestic  remedj 
under  the  name  of  saffiron  but  when  the  demand  is  for  the  phar- 
macopceial  drug  it  should  not  be  dispensed.  At  all  eTentB»  if 
offered  in  its  stead,  the  substitution  should  be  explained,  but  no 
such  explanation  was  made  in  anj  of  the  abore  caaea.**  A 
description  of  the  samples  is  appended  : 
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Pbecipitated  Sclphub — (Sulphur  PriBcipiiatum,  Ui  S.P.). 

Thirty-one  samples  examined,  of  which  but  six  were  of  good 
qnality;  two  were  of  fair  quality;  seventeen  were  of  inferior 
quality,  one  of  these  being  strongly  acid  and  the  others  contain- 
ing lar^e  quantities  of  sulphate  of  lime,  while  six  consisted  of 
washed  sulphur  ignorantly  or  carelessly  sold  for  precipitated 
sulphur.  Concerning  this  article  I  quote  from  my  last  annual 
report :  "  The  sale  of  common  lac  sulphur  for  the  officinal  pre- 
cipitated sulphur  is  entirely  inexcusable.  It  is  loaded  with 
siilphate  of  lime,  and  since  precipitated  sulphur  of  good  quality 
is  easily  obtainable  in  the  market,  at  a  slightly  higher  price,  this 
substitution  ought  never  to  be  made ;  but  the  above  results  show 
that  the  proper  article  was  sold  in  less  than  half  the  cases. 
Pharmacists  ought  to  be  familiar  with  the  various  grades  of  the 
medicinal  articles  in  which  they  deal,  and  a  good  result  will  be 
accomplished  if,  by  calling  attention  to  errors  of  this  kind,  an 
improvement  in  this  respect  can  be  brought  about  The  tests  by 
which  genuine  precipitated  sulphur  can  be  distinguished  from  the 
impure  commercial  article  are  laid  ddwn  in  the  Pharmacopoeia, 
and  are  easily  applied  by  the  retailer.  In  this  case,  however,  he 
hardly  needs  even  to  make  a  test,  for  the  price  he  pays  and  name 
under  which  he  buys  sufficiently  indicate  the  quality  of  the 
article  supplied  him."  The  following  table  gives  a  description 
of  the  samples : 


1 

P 

State  Boabd  op  Health.                           495^^H 

■ 

^^^1 

^  ^  s    s    a            a       B    9       s    a    a      ^^H 

g'siH        *,        -^          m               •"               a^b               «.<^«H                ^^^H 

leg,  -a  I.  i    .3.    -t.  %.    ■^  %  s.    ^M 

"^     'a     "a     'B             £''3          3*3          3     "s     "3         ^^^^1 

-^  l^  m        31        i        i^      -^  m            (EB            gomS            ^^^H 

£ 

^^s  ^sts^la     a^     s  ^  a     ^M 

ff!    »  -f  »  :»     ^t    »     ■(  -f  ■!     ^H 

^5 

P*3a33   =   3*       1233         3333         333333 

■o's'3  ?'S  r?  T'B     S^J   IJU   l^-S^'S^'             ! 

^ai-Si'Si-Sl    ^i?-S    ^ci-l    £■■§£■■§ i-l 

iIfFI^iiififFIfFI^  ^ 

^^1 

i 

&1 

: 

i 

J  6 

i       i 

^^1 

s 

^1 

...      3      9      g-|<      - 

^^^H 

^3 

i 

a. 

1 

i     ■ 

i 

S 

.'     ^1 

. 

9 
E 
O 

6 

•a 

II 

4a 

1 

■id 

Ik 

«  qB 

1 
s 

1 

4    ^ 

a    ^ 
*    1 

11 

B:.^Et    -i    fi    Sxi^ai    8a    a    06    a    ic       ^H 

g 

ill  i  1  liii  11  i  11  i  1    | 

1 

-:-h"!I"    Ij    ^"    !^-.-"w"-."    -.'■w     hT    ^"^"    ^"    rf        ^^^1 

I 

1 

>.>i>i      >i      ^      <^^>^>i      K>.      >.      ;>>c-i      >.      n^          ^^^H 

93-3     -3     -3     -3999     -Si     £     SS     S    S         ^^1 

•9100188 

ill   1  i  i^SS  13  1  is  i  S     ^H 

1 

L. 

■ 

■ 

■ 

496 


Tenth  AimuAL  Bepobt  of  thb 


"a 


'3    '^ 


5 

cS 


o 


•I     -5 


■2  ••§  • 

^H    OB  ■— «    00 

:3   9   =)   0 

«  M  *  M 

O         O 

o  h  a  »4  A  o 

Oh:;    h;    o 


9 

,  a 

«  o 

•  •g 

hi 

OD  r^ 


s 


a 


a 


s 


*t^        »H        '^  ^3 


08 

I— < 

p 

OD 


5 

08 

I— < 
00 


08 


OD 


'i'3 

S  CO 

a  a 


08 

a  0  a 


00 


p  a 

o  o 
QOQO 


Pi 

o 
o 


cfi  -^ 


c3 


eS 


•  •^a  ^.  43  . 

>>08  ►>o8  ►> 

U    <^  U    ^  U 

9    V  O    9  O 

M  t^         PC4 


s 

08 

ij     hi 


'd 

08 


fe.ts 


9-3 

(B    90 

.'d'd 


'^^ 


2'-^  S3 
9  3^^ 

'd     ^tM  "M 

o3    M   O  O 


o 
H 

00 


o 
H 

OQ 


d  a  a  a      a 

oB   o3   c3   c3         c3 


a 

03 


08 


flfi    08 


•if 

u 

cS 

fl 

d 
H 


h( 

0) 


s 

ps 


a 

o 


CO     ^ 


»£f'§s 


a 
o 
o 

»^ 

c3 
> 

GC 
<I> 

1^ 
c3 


d    i^dp^P^ni    o 


CD 

a 

fee 

'd 
o 

K 
d 

CO 


a 

d 

tn 


u 

9 

eS 

I- 

a  72 


.£3 

OQ 

d 
d 


a 

08 


CO 

03 


^      ^^555      5      5^      ^5      OK 


d 
o 

d 


W  d 
>    • 


a 
o 


o 


XX         X        XXXXX         X         X         X        XX         xx 

XX         X         XXXXX         X         X         X         XX         XX 


(M  Tl 


1— I  -f<  iC  i-'^  lO 


U'? 


(M 


IC  lii 


o 


>,  >» 


::^'dddd  d  d  d  dd 
u^::ddd  3  d  d  dd 
r^*^^^^       ^       •"»       "^       •^•^ 


d  9 


JO  jeiiuinx 


-Mr:       J*?       t^  o  ^  'M  TO       -^ 
t-  t^       r:>       c:  »-'?  ^t  o  »o       »o 

»:^  >^       lO       ir?  ^o  :o  *-D  O       ^ 


IC 


I-  X 


t-  X 


State  Boabd  of  Health.  497 

Washed  Sulphur  —  (Sulphur  Latum,  U.  S,  P.)- 

Fifteen  samples  examined  of  which  twelve  were  of  good 
quality  ;  one  was  of  inferior  quality  not  being  washed  at  all  but 
possessing  all  the  natural  acidity  of  the  common  flowers  of 
sulphur,  and  two  consisted  of  precipitated  sulphur  of  inferior 
quality,  sold  through  ignorance  or  carelessness  for  washed  sulphur 
which  was  called  for  in  writing.  I  quote  from  my  last  annual 
report :  ''  Washed  sulphur  is  one  of  the  articles  which  has  been 
selected  for  examination,  not  because  it  is  a  very  important  drug> 
but  to  test  the  carefulness  and  reliability  of  the  dealer.  '  The 
natural  acidity  of  commercial  sublimed  sulphur  or  flowers  of 
sulphur  is  removed  by  treatment  with  ammonia  and  subsequent 
washing,  and  as  it  is  easily  prepared  by  the  retailer  or  obtained 
from  reliable  dealers,  there  is  no  reason  why  another  article 
should  be  substituted  for  it  or  an  impure  article  be  sold.'' 
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riod  covered  by  Urn  report  eleven  i 
wftter  have  Wen  analyzed  which  were  sent  from  the  foUonii)^'  ' 
plftc««t :  KichSeld  Springs,  three  aampUs;  Kingston,  two  samples ; 
Saogertiea,  two  samples;  West  Troy,  one  sample;  Philmontt  ^^^ 
samples;  loc^itj-  not  stated,  one  sample.  One  sample  of  candy 
thought  to  contain  tartar  emetic  or  other  mineral  poison  and  one 
sample  of  com  meal  said  to  have  produced  illness  were  examined 
with  negative  results.  A  report  on  the  healthlalness  of  cotton8e«d 
oO,  beef  st«arine  and  componnd  lards  was  made  in  May  and  opinions 
on  varions  chemical  questions  have  been  given  from  time  to  tima 
The  total  number  of  samples  of  drugs  examined  by  me  since 
September  1,  1885,  when  work  was  begun  on  the  present  plan, 
has  been  1,863,  an  average  of  over  thirty-seven  samples  (or  each 
month  during  which  the  work  has  been  carried  on,  A  considerable 
number  of  second  stimptes  (marked  as  such  in  the  tabulated 
reports)  were  collected  during  the  past  year  from  dealers  whose 
goods  had  been  tonnil  to  be  of  inferior  quality.  In  many,  though 
by  no  means  in  all,  cases  it  will  be  seen  the  first  notifications 
had  been  heeded.  The  work  done  during  the  past  four  years  has 
received  the  hearty  commendation  of  both  mannfactorers  and 
leading  dealers  throughout  the  State  and  is  believed  to  have  had 
an  important  influence  in  improving  the  quality  of  the  drugs  dis- 
pensed and  in  inciting  dealers  to  greater  carefulness  in  their 
preparation  and  sale.  In  my  opinion  if  the  work  is  to  be  con- 
tinued it  should  be  upon  essentially  the  same  plan  as  that  hereto- 
fore pursued.  New  localities  should  be  visited  ;  a  wider  range  of 
samples  collected  and  second  samples  obtained  from  a  greater 
number  of  dealers  where  the  first  has  been  found  of  inferior 
quality.  The  majority  of  respectable  pharmacists  are  innocent  of 
any  desire  to  violate  the  law  by  the  sale  of  inferior  or  adulterated 
drugs  and  to  secure  the  correction  of  the  errors  they  oommU, 
which  are  more  frequently  the  result  of  ignorance  than  of  design, 
they  need,  as  a  rule,  only  to  be  informed  of  them.  Therefore  ft 
ia  believed  that  a  general  compliance  with  the  law  may  ere  long 
be  secured  without  resorting  to  legal  proceedings  or  inte rf erim 
in  an  arbitrary  manner  with  any  legitimate  industry. 

All  of  which  is  respectfully  submitted. 

WILLIS  G.  TDOKER.I 

Cqeicgal  Laboiutort  of  the  Albany  Medical  College, 
Albany,  N.  Y.,  January  1, 1890, 


State  Boahd  of  Healtd. 

ChEMICAI.  LiBORATORY  OP  THE  ALBANY  MEDIGAL  COLLEGE,  i 

Albast,  May  6,  1889.     T 
■.  Lewis  Balch,  Secrelnri/  of  the  Slate  Board  of  Eealth  of  Ncio 
York,  Albany : 

'  Deab  Sib. —  On  the  twenty-sixth  of  April  jou  requested  me  to, 
tske  such  esnmiuation  of  "  lord  aud  lard  compounds,  or  products 
into  which  cottonseed  oil  enters  as  a  component  part,"  and  o( 
"  cottonseed  oil  as  sold  for  edible  purposes,"  as  might  be  possible 
iu  the  time  intervening  between  that  date  aud  this  day,  and  to 
ueport  to  you  whether,  in  my  opinion,  such  "  lard,  lard  compounds 
EOT  products  are  healthful  or  nutritious  or  are  in  any  degree  dele- 
■  terious  or  injurious  to  health  "  and  "  whether  or  not  said  (cotton- 
seed) oU  ia  nutritious  or  healthful,  or  is  in  any  de|^e  deleteriooB' 
or  injurious  to  health." 

The  time  at  my  disposal,  thus  allowed  me,  has  not  beee 
tufBcient  to  admit  of  the  systematic  collection  of  samples  of  the 
articles  named  or  the  elaborate  analysis  of  such  samples  as  have 
been  collectt-d,  and  this  necessarily  brief  report,  therefore,  deals 
with  the  questions  involved  cbiefly  in  a  general  manner,  and  is,  in 
the  main,  based  on  information  acquired  in  previous  investigations 
and  by  former  study  of  the  subjects  considered. 

The  main  question  as  I  understand  it  is,  whether  cottonseed 
oil  properly  extracted  and  refined  is  a  wholesome  and  nutritious 
article  of  food,  and  whether  it  is  a  proper  substance  to  mingle 
with  lard  obtainpd  from  the  fat  of  hogs  or  with  other  fats  in  the 
[nanufacture   of  "lard   compounds,"  table  oil   and   the  like   for 
as   food,  or    in    the    preparation    or    manufacture  of   food 
rticles    There  doubtless  exists  on  the  part  of  many  people  a' 
rejudice  that  lard  should  be  made  from  hog  fat  alone  and  table 
r  salad-oil  from  the  fruit  of  the  olive-tree  solely  but  this  opinioB 
B  ju  reality  based  on  no  good  or  sufficient  reasons.     Fats  obtained 
V  variety  of  animals  and  a  great  number  of  plants  have  been 
led  from  time  immemorial  in  the  preparation  of  food  and  it  is 
ireasonable  to  suppose  that  those  particular  fats  and  oils  which 
we,  in  this  country,  or  in  this  part  of  the  country,   have   been 
accustomed  to  use  are  the  only  suitable  ones  to  employ.     All 
-  over  the  world  vegetable  oils  are  obtained  by  the  expression  ot 
seeds  or  fruits  of  plants  aud  used  as  food.     From  the  cocoanut, 
Brazilian  nut,  walnut,  almond  and  a  wide  variety  of  other  vege- 
table products  oils  are  extracted  and  employed  in  the  preparation 
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of  food.  la  speaking  of  tlie  vegetable  oils  Dr  Edwan:!  Suitii 
in  Ms  well-known  work  on  "Foods"  places  cottonseed  oil  at 
the  bead  of  the  list  and  says  :  "  There  can  be  uo  doubt  that  we 
have  in  this  product  of  seeds  and  plants,  which  seem  otherwise  to 
be  useless,  a  great  storehonse  of  most  valuable  nutritive  materi&l ; 
and  if  we  know  but  little  of  them  in  this  dimat'e,  it  is  because  we 
have  the  olive  oil  at  hand  and  are  bountifully  supplied  with 
many  kinds  of  auimal  fats.  It  is,  however,  probable  that  th« 
cheapness  of  some  of  these  vegetable  oils,  in  addition  tu  the  deli- 
cacy of  their  flavor  will,  ere  long,  force  themselves  into  notit-e  and 
obtain  a  place  among  our  foods."  This  was  written  in  1873  whec 
the  manufacture  of  cottonseed  oil  was  still  in  its  infancy.  Pro- 
fessor Wiley,  chemist  to  the  United  States  department  of  n^- 
cuUure  in  bulletin  No.  1-3  on  "  Foods  and  Food  Adulterants  " 
quotes  from  Allen's  well-known  and  standard  work  on  "Com- 
mercial Organic  Analysis,"  as  follows :  "  Refined  cottonseed  oil 
is  of  a  straw  or  golden-yellow  color,  or  occasionally,  nearly 
colorless.  The  density  ranges  from  .922  to  .926  and  the  solidifying 
point  from  one  to  ten  degrees  centigrade,  Befined  cottonseed 
oil  is  usually  very  free  from  acid,  and  when  properly  prepared  is 
of  pleasant  taste,  and  admirably  adapted  for  edible  and  cnlinaty 
purposes,  for  which  it  is  now  extensively  employed,  both  with  and 
without  its  nature  being  acknowledged."  As  regards  the  mana- 
facture  and  refining  of  cottonseed  oil,  it  may  be  remarked  that 
the  methods  employed  are  not  materially  different  from  the  pro- 
cesses made  use  of  in  the  preparation  of  olive  oil.  That  cotton- 
seed oil  has  for  years  been  exported  to  Italy  and  France,  in  which 
countries  it  is  largely  employed  for  mixing  with  olive  oil,  is  a 
well-known  fact  Speaking  of  cottonseed  oil,  DnnLam  J.  Grain, 
United  States  Consul  at  Milan,  reported  as  follows  under  date  c 
November  10,  1883  :  "  The  seed  oil  industry  is  assuming  ■ 
eiderable  proportions.  Several  kinds  of  this  oil  were  exhibj 
ftt  the  Milan  exhibition  in  1881,  and  classed  among  aliments 
oils.  There  were  some  beautiful  specimens  of  sestune 
exhibited.  *  ♦  *  The  importation  of  cottonseed  oU 
arrested  in  1883,  since  which  the  demand  for  oleaginous  seeds  1 
increased-  It  is  therefore  urged  that  a  duty  should  be  impi 
on  all  imports  of  seeds  and  seed  oil,  if  it  is  to  lie  continued'! 
cottonseed  oil.  It  is  claimed  that  the  duty  on  cottonseed  oil  | 
served  no  good  purpose ;  that  the  mixing  of  cotton  oil  with  c 
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oil  was  not  prejudicial  to  healtE,  and  that  the  mixture  ifl  now 
made  with  oils  from  flux  and  nuts,  and  that  the  competition 
formerly  coming  from  cotton  oil  has  beeu  replaced  by  oils  of  other 
seeds  and  by  nut  oils.  *  *  *  It  is  felt  that  frauds  will 
dimiuish,  and  the  public  good  be  promoted,  when  prejudices 
against  good  seed  oils  disappear  and  they  are  sold  under  their 
true  names."     (United  States  Consular  Eeports,  XII,  687.) 

I  am  clearly  of  the  opinion  that  cottonseed  oil,  whether  used 
alone  or  commingled  with  other  oils  or  fats,  is  a  perfectly  whole- 
some and  nutritious  food  and  as  easily  digested  and  assimilated 
as  any  of  the  commonly  employed  fats.  In  support  of  this 
view  the  opinion  of  numberless  writers  upon  the  subject  and  of 
experts  in  chemistry  and  physiology  might  be  adduced,  but  I 
shall  content  myself  with  citing  two  or  thiee.  Battershall  in  his 
treatise  on  "Food  Adulteration"  remarks  i  "As  a  result  of  the 
publicity  lately  given  to  the  subject  of  food  adulteration,  a 
popular  impression  has  been  produced  that  any  substance 
employed  as  an  adulterant  of,  or  a  substitute  for  another,  is  to  be 
avoided ^c^r  se.  Perhaps  the  common  belief  that  for  all  purposes 
cottonseed  oil  is  inferior  to  olive  oil  and  oleomargarine  to  butter, 
is  the  most  striking  illustration  of  this  tendency.  Now,  as  a 
matter  of  fact,  pore  cottonseed  oil,  as  at  present  found  on  the 
market,  is  less  liable  to  become  rancid  than  the  product  of  the 
olive,  and,  for  many  culinary  uses,  it  is  at  least  quite  as  service- 
able. •  t  »  The  sale  of  these  products,  under  their  true  name, 
should  not  ouly  be  allowed,  but  under  some  circumstances  even 
encouraged." 

Professor  Wiley  stated  before  the  United  States  house  commit- 
tee on  agrioulture  at  the  hearing  on  the  compound  lard  bill  in 
1888,  in  reply  to  the  question  whether  from  his  knowledge  of 
chemistry  aud  of  medicine  there  is  any  property  in  cottonseed 
oil  injurious  to  health,  that  there  was  not  so  far  as  he  knew.  In 
reply  to  the  question,  "  Does  that  statement  also  apply  to  beef 
stearine  used  in  connection  with  cottonseed  oil  in  the  manufacture 
of  refined  lard?"  he  replied,  "Tes,  sir;  so  far  as  I  know  there 
is  nothing  in  it  injurious  to  health."  Concerning  its  digesti- 
bility and  the  case  with  which  it  is  assimilated  he  instanced  a 
case  iu  which  a  pint  had  been  given  as  a  laxative  and  had  under- 
gone perfect  digestion  showing  in  his  opinion  "  that  it  was  very 
easily  acted  upon  by  the  intestinal  juices "  and  "  very  easily 
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in  many  respects,  "  freeing  with  the  moat  delicate  stomaelis 
whether  nsed  in  baking  or  frjing,"  and  that  "  not  one  instanoe 
has  ever  been  given  of  health  being  iu  any  manner  impaired  by 
the  use  however  free  of  cottonseed  oil  in  food."  Thoy  state  that 
"thousftuds  of  hands  employed  in  the  cottonseed  oil  mills  are  in 
the  habit  of  maldug  their  dinners  on  the  crude  oil,  by  dipping 
their  bread  in  it,  and  some  of  them  actually  drink  it,  and  yet 
from  this  free  use  of  it  nothing  haa  ever  resulted  but  the  best  of 
health." 

Such  testimony  as  that  given  above  is  not  easily  overthrown. 
"Writers  of  eminence  in  our  scientific,  medical  and  agricultural 
journals  have  borne  similar  testimony  and  large  numbers  of  peo- 
ple in  our  midst  to-day  use,  by  preference,  in  their  households  a 
cottonseed  oil  lard  in  place  of  one  made  from  the  fat  of  the  hog. 
In  my  own  family  I  have  employed  such  a  lard  with  perfect  aatis- 
faotion,  and  am  convinced  by  actual  trial  that  it  is  palatable, 
readily  digestible  and  a  wholesome,  nutritious  article.  During 
the  last  few  years  I  have  chemically  examined  a  considerable 
number  of  compounded  lards,  sold  as  lard  and  under  various 
trade  names,  containing  cottonseed  oil,  sometimes  without  a  trace 
of  hog  fat,  and  I  have  alao  examined  various  qualities  and  grades 
of  cottonseed  oil  and  of  olive  oil  containiog  it,  some  of  these 
examinations  having  been  made  within  the  last  week,  and  I  have 
discovered  in  these  lard  compounds  and  oils  no  substance  injurious 
to  health  or  in  any  way  deleterious,  and  I  am  decidedly  of  the 
opinion  that  such  lard  compounds  and  cottonseed  oil  products  as 
I  have  examined  or  of  which  I  have  knowledge  are  wholesome  and 
nutritious  articles  of  food. 

Tours  respectfully. 

WILLIS  G.  TUCKEK, 

Analyst  State  Board  of  ffcatth. 
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Prof.   G.   C.   Caldwell, 


PUBLIC    ANALYST. 


Dr.  Lewis  Balch,  Secretary  of  the  State  Board  of  Health : 

Sib. —  I  submit  herewith  the  report  of  my  work  as  analyst 
of  the  board  for  the  year  1889  : 

The  results  have  been  reported  to  you  month  by  month  through 
the  year  on  the  examination  of  275  samples  of  alkaloidal  prepa- 
rations, 7  samples  of  canned  vegetables  and  5  samples  of  kero- 
sene. These  samples  were  bought  in  open  market  as  usual 
in  the  cities  (except  New  York  and  Brooklyn),  and  some  of  the 
larger  towns  of  the  State.  Every  sample  of  alkaloidal  prepara- 
tion is  labeled  by  the  druggist  of  whom  it  is  purchased,  giving 
his  own  firm  name  and  the  name  of  the  manufacturer.  All 
samples  are  sealed  with  sealing-wax  and  delivered  to  me  in  that 
condition. 

The  collector  is  usually  treated  courteously,  and  •  only  in  a  few 
instances  rudely.  In  one  case,  as  reported  to  you  at  the  time,  a 
druggist  refused  to  sell  anything  to  him,  while  cognizant  of  the 
object  of  the  desired  purchase,  thus  acting  in  direct  violation  of 
section  six  of  the  law.  The  same  thing  has  happened  again  in 
another  city,  on  a  collecting  tour  made  while  this  report  was  in 
course  of  preparation.  It  does  not  seem  to  me  that  it  is  wise  to 
allow  such  defiance  of  the  law  to  pass  unnoticed. 

My  monthly  reports  to  you  have  been,  as  heretofore,  classified 
as  good,  passable  and  unreasonably  deficient  in  quality ;  dupli- 
cate copies  of  the  reports  have  been  sent  to  you  of  the  samples 
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classified  as  nnrensonably  deficient,  to  be  sent  to  the  druggistafl 
selling  anch  samples,  together  with  the  warning,  or  other  oom^ 
mnnication,  from  yourself;  each  druggist  is  thus  placed  iu  posaea-fl 
sion  of  the  same  full  statement  of  the  case  af;ainBt  him  oa  that] 
upon  which  your  action  in  the  matter  is  based.  ■ 

The  canned  peas  and  beans,  all  of  American  make,  were  foan^| 
to  be  free  from  poisonous  metals  ;  the  samples  of  kerosene,  pUF^ 
chased  especially  in  stores  frequented  by  the  poorer  classes,  were! 
found  to  be  up  to  the  required  standard,  as  to  Hashing  point.         I 

The  following  is  the  classification  of  my  reports  on  the  alkaloidaffl 
preparations :  ■ 

Good ITm 

Passable In 

Unreasonably  deficient 8h 

About  thirty  per  cent  ot  the  whole  number  was  therefore  put  in.! 
the  last  class ;  omitting  the  fifteen  samples  of  poor  tincture  o{1 
opium,  which  preparation  was  included  in  my  list  for  the  fira^l 
time  this  year,  the  percentage  of  unreasonably  deficient  samplesi 
would  be  reduced  to  about  twenty-seven  per  Cent  gainst  thirty-J 
four  per  cent  iu  ISSS.  I 

In  the  latter  part  of  the  year  tincture  of  opium  was  added  tow 
the  preparations  examined  by  me  ;  this  if  made  strictly  in  accord-4 
ance  witli  the  directions  given  in  the  United  States  Pharma- 
copoeia for  1880,  should  contain  1.2  grams  of  morphia  in  100 
grams  of  tincture.  It  will  be  seen,  in  the  tabulated  statement 
of  results  that  follows,  that  in  many  cases  the  strength  of  the 
preparation  is  far  short  of  what  it  should  be, 

For  the  analysis  a  carefully  weighed  quantity  of  about  sixty 
grams  of  the  tincture  is  evaporated  to  dryness  on  a  water  bath 
kept  at  85"^  Centigrade,  and  the  residue  is  treated  as  directed 
in  the  United  States  Pharmacopoeia,  1880,  for  the  assay  of 
opium,  using  precisely  the  proportions  of  lime,  water,  ammonium 
chloride,  alcohol  and  ether  there  prescribed,  with  proper 
ce  for  the  fact  that  the  quantity  of  tincture  taken 
[epresents  but  about  sixty-seventieths  of  the  quantity  of  opintai 

rected  to  be  taken  for  the  assay  by  that  method.     Every  assay, 
bus  far,  has  been  made  in  duplicate  with  very  close  agreement 
ibe  results. 
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In  the  tabular  statement,  foUowingy  of  the  analytical  results 
obtained,  the  figures  given  represent  but  the  single  assay  that  was 
made  in  those  cases,  where,  by  this  assay^  the  sample  was  found  to 
be  reasonably  good  in  quality.  In  all  other  cases  the  result  given 
is  the  average  of  three  assays,  except  in  the  case  of  tincture  of 
opium,  where  only  two  analyses  were  made. 
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1  my  determinatiou  of  quinine  in  pceparations  oontajning  this 
alkaloid,  I  use,  as  stated  in  previous  reports,  ether  instead  of 
chloroform  as  the  solvent  of  the  alkaloid  precipitated  by  sodium 
hydrate,  for  the  reason  that  its  use  is  far  more  convenient  in  the 
form  of  apparatus  used  l>y  me  and  described  in  previous  reports, 
than  is  the  use  of  chloroform  in  a  separatory  funnel,  while  at  the 
same  time  the  ether  effects  the  solution  of  the  preci])itate  quickly 
and  perfectly.  Esoeption  has  been  taken  by  one  manufacturing 
firm  to  the  use  of  this  solvent,  since  chloroform  is  prescribed  in 
the  United  States  Pharmauopieia,  iu  the  assay  of  citrate  of  iron 
and  quinine.  But  it  haa  been  shown  by  teats  of  my  own  (Sixth 
Annual  Report  Xew  York  State  Board  of  Health),  that  using  ether 
ae  the  solvent,  and  even  with  ammonia  as  the  precipitant  instead 
of  sodium  hydrate,  a  weight  of  alkaloidal  residue  is  obtained 
equal  to  from  98.6  to  100  per  cent  of  the  weight  of  quinia  pres- 
ent ;  using  sodium  hydrate  as  the  precipitant,  in  the  excess  of 
which  the  quinia  is  regarded  as  less  soluble  than  in  ammonia, 
like  results  have  been  obtained  in  very  recent  teats  made  in  this 
laboratory.  These  results  take  away  all  ground  for  the  assertion 
that  the  results  will  be  too  low  with  ether  as  the  solvent. 

Further,  it  appears  to  be  very  plain  that  the  chloroform  takes 
np  much  more  of  impurities  from  the  solution  of  citrate  of  iron 
and  quiuine  in  which  the  quinia  is  precipitated  than  the  ether 
does ;  in  the  latter  case,  this  residue  is  usually  nearly  white,  like 
that  obtained  from  a  solution  of  the  sulphate  in  acidified  water, 
and  is  in  any  case,  so  far  as  my  experience  goes,  much  lighter 
colored  than  the  residue  from  the  evaporation  of  the  chloroform 
solution ;  this  when  dried  at  the  usual  temperature  in  my  prac- 
tice, 105'-  Centigrade,  is  sometimes  almost  black.  This  observa- 
tion may  account  for  the  higher  results  obtained  by  the 
chloroform  method  in  certain  disputed  cases,  than  my  results  by 
the  ether  methoil.  I  propose  to  give  this  matter  further  investi- 
gation. 

Some  tests  were  made  during  the  year  comparing  the  use  of 
Kodium  hydrate  in  the  presence  of  tartaric  acid,  and  ammonia,  as 
precipitants,  in  the  assay  of  citrate  of  iron  and  quinine,  with  the 
following  results,  giving  the  per  cent  of  quinia  found : 
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The  differences  between  the  resalte  by  the  two  methods  are  in 
general  insignificant,  and  are  on  the  whole  in  favor  of  the  ammonia 
for  higher  figures.  The  use  of  ammonia  is  in  many  cases  much 
more  convenient,  atnee  the  aolntion  by  ether  of  the  precipitated 
aUtaloid  is  sometimes  very  much  more  easy  than  when 
hydrate  is  used. 

It  having  been  claimed  by  certain  aggrieved  parties  that, 
quinine  is  precipitated  from  the  solution  of  its  sulphate  and 
up  by  ether,  the  dried  residue  from  this  solution-  dissolved 
sulphuric  acid,  and  the  sulphate  obtained  again  by  crystallization 
from  this  solution,  this  product  may  give  the  reaction  for  exoeafl 
of  foreign  alkaloids  by  Kemer's  test,  when  the  original  snlpliate 
would  not.  In  order  to  avoid  doing  any  possible  injustice  in  the 
matter,  this  test  has  been  omitted  till  the  truth  or  falsity  of  this 
assertion  could  be  proved  bj  experiments  in  my  laboratory. 

Fifteen  different  pill  maasea  were  made  from  different  samples 
of  quinine  sulphate  that  gave  no  reaction  with  Kerner'a  test;  the 
residue  of  quinia  obtained  by  precipitation  with  sodium  hydrate 
from  the  solution  of  each  of  these  pill  masses,  and  extraction  with 
ether,  was  dissolved  in  dilute  sulphuric  acid,  the  solution  was 
nearly  neutralized  with  ammonia  and  allowed  to  crystallize.     The 
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snlphftte  thus  obtained  was  collected  on  a  filter,  dried,  and  sub- 
jected to  Kerner'a  test,  preciaelj'  as  described  in  my  report  for 
1886.  (Seventh  Animal  Report,  New  York  State  Board  of  Health, 
p.  438.)     In  no  case  wae  any  reaction  obtained. 

Ten  samples  of  citrate  of  iron  and  quinine,  prepared  also  from 
sulphate  of  quinine  that  Rave  originally  no  reaction  with  Kernel's 
test,  were  treated  in  a  similar  manner  and  with  like  results. 

It  may  be  considered  as  satisfactorily  established  by  the  results 
of  these  twenty-five  testu,  that  if  in  the  manufactnre  of  pills  of 
sulphate  of  quinine,  or  of  citrate  of  iron  and  quinine,  a  qninla 
salt  is  used  that  will  f^ve  no  reaction  for  excess  of  foreign  alkaloids 
with  Kerner's  test,  the  recrystallized  sulphate  prepared  in  the 
manner  described  above,  from  the  quinia  weighed  in  my  assays 
will  not  Rive  the  reaction  ;  and  that  if  it  does  give  the  reaction, 
the  inference  is  a  fair  one,  that  the  salt  used  in  the  preparation 
of  the  sample  would  itself  have  shown  evidenoe  of  excess  of 
foreign  alkaloids. 

A  large  number  of  samples  of  capsules  of  sulphate  of  quinine 
have  been  examined  in  the  course  of  the  past  year ;  some  of  the 
results  show  what  might  be  expected  from  the  manner  in  which 
the  capsules  are  sometimes  filled,  that  the  quantity  of  the  salt  con- 
tained in  different  capsules  put  up  in  the  same  pharmacy, in>some 
oases  varies  so  widely  that  the  variation  may  be  a  matter  of  con- 
siderable importance,  to  say  nothinp  of  the  often-times  serious 
deficiency  or  great  excess  in  amount  Three  diEFerent  assays  of 
one  two-grain  sample  gave  172, 192  and  202  grains  of  sulphate  per 
hundred  capsules;  of  another,  a  three-grain  sample  269,  363  and 
352  grains  per  hundred  capsules  ;  of  another,  five-grain,  497,  465 
and  423  grains  per  iiundred  capsules  ;  of  another  five-grain,  348, 
392  and  368  grains,  instead  of  500  claimed  ;  of  another  five-grain, 
61,  49  and  43  grains,  instead  of  500,  and  so  on.  That  the  fault 
was  in  the  capsules  and  not  in  the  analysis,  was  shown  by  the  fact 
that  if  a  large  number  of  them  were  dissolved  up  tegether,  and 
carefully  weighed  portions  of  this  solution  were  analyzed,  closely 
ling  results  were  obtained. 
lonoeming  citrate  of  iron  and  qninine,  some  druggists  make  it 
irdiug  to  the  Pharmacopceia  of  1870,  requiring  that  it  shall 
oontain  but  ten  per  cent  of  quiuio.  A  similar  course  appears  to 
be  followed  in  some  cases  in  regard  to  tincture  of  opium,  whicb 
the  later  Pharmacopoeia  requires  to  be  of  a  higher  strength  than 
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the  older  one  demand^.  FnrtLer.  som*  IrrLr^jists  :i5e  the 
opiam,  or  sometimes  what  thej  oiU  paiil^i  :pi:in.  iz.  ziii 
the  tincture,  instead  of  the  powdered  v-rii!!:-  ^l-?  re':*iire-i  bj 
Pharmaoop-jria  of  IS^O.  To  avoid  anj  i:i.tLriit7  in  the  z^rzi 
ment  in  section  Sal  of  the  Act  :o  r'-eve-:  the  Adulteri:::-!! 
food  or  druiTS.  chapter  4*>7.  Laws  of  IS^l.  wLi  .'h  niLrh:  '::e 
as  a  cover  for  incorrect  rrv:tice.  I  w::i' i  «-^es:  :.i\:  f  r  :Le  woiJ 
"therein"  the  wor-is  "  in  the  latest  aa:L:'r:zei  e^ii:::--  ihereof 
be  substituted. 

In  other  respects  :he  law  seeni^^  ::■  ni-=-  ide^^-ite  ::r  its  pm 
pose,  and  onlv  to  need  e:.f.rcement  t"  ii-ike  :t  resre::ei.  Th 
mere  comrlaints  r-referred  bv  Ir'urr--:-*  wh :  Li-e  c*re-  ■^'aTImJ 
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imiirovexen:  in  the  ^'enrral  ::al::v  :  s:li-  ::  thr-^e  rrrTiritionl 
Bat  if  a  second,  '-r  evrn  a  :Liri  ■:^  ir^i-j  sen:  :•'  :h-  sj.z:e  Iru^ 
< 'is  t,  means  '"ms:  a  w.tm::.-;  .iL  1  :.  :':.:nj:  Lire,  he  zi.iv  :::r.e  i 
regard  the  who:-  j:r-cer:re  as  =:ev--.:l  -■:  danger  :-^  him.  ani  d^ 
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New  Beightoh,  N.  T.,  November  29,  1889. 
Lewis  Bilch,  M.  D.,  Secretary  New  York  State.  Board  of  Health; 

Sib. —  Acconling  to  instructions  I  have  prepared  the  following  i 
memorandiini  upon  my  inspecrions  during  the  preaent  year  on  1 
Newtown  creek  and  Barren  island  : 

Each  oHtftblisbnient  was  visited,  on  an  average,  about  threft  ] 
times  a  mouth  until  September,  when  the  inspections  ceased.  No  i 
inspections  were  made  on  the  Bnxikljn  side  of  Newtown  creek,  or  | 
on  the  east  aide  within  the  limits  of  Lonf*  Island  City.  Hence  | 
the  region  induded  in  my  tours  of  inspection  was  only  on  the  1 
east  side  of  the  creek,  between  Penny  bridge  and  Metropolitan  i 
avenue. 

I  The  following  establishments  are  there  located  : 
1,  Fred.  Hoefner,  offal  and  fat  rendering. 
2.  Reed  &  Co.,  superphosphates. 
3.  G.  H.  Nichols  &  Co.,  Laurel  Hill  chemical  works. 
4  C.  Hildebrand,  offal  and  fat  rendering. 
S.  A.  Zimmerman,  otfal  and  fat  rendering. 
6.  A.  Wissel  &  Co.,  offal  and  tat  rendering. 
7-  Henry  Beran,  offal  and  fat  rendering. 
8,  M.  Rosenheim  &  Co.,  fat  and  oil  refiners. 
9.  E.  Clark,  fat  rendering. 
10.  Miiller  &  Co.,  bone  black,  etc. 
11,  Cord  Meyer,  Jr.,  bono  black,  etc 
12.  Geo.  Ackerman,  offal  and  fat  rendering. 
13.  J.  Bamett  A  Co.,  starch. 
Nob.  G,  10  and  11  were  the  ones  requiring  most  attention.  They  i 
are  the  only  ones  whose  effects  are  far  reaching,  all  the  otheri  1 
being  mere  local  nuisances,  and  most  of  them  only  working  ] 
occasionally, 

No.  11   has  always  Bhown  a  praiseworthy  determination  to  do 
all  that  was  possible  to  mitigate  the  nuisances  arising,  and  the  < 
plant  has  never  been  allowed  to  run  down.     No.  10  had  a  pretty  ] 
fair  plant  a  year  since,  but  it  is  now  out  of  repair,  eapeoially  the   < 
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saturator  and  its  connections.  No.  6  needs  condensers  for  the 
rendering  kettles,  and  they  should  be  forced  to  put  them  in  and 
introduce  all  other  details  to  perfect  their  plant,  as  they  do  a 
large  business,  having  the  offal  contract  for  the  city  of  Brooklyn. 
I  have  yet  to  hear  of  any  activity  having  been  shown  by  the  board 
of  health  of  the  town  of  Newtown,  or  of  their  having  taken  any 
steps  to  abate  or  control  any  of  the  offensive  conditions. 

I  am  pleased  to  state  that  bulkheading  and  dredging  the  creek 
continues,  and  every  new  piece  of  such  work  tends  to  mitigate 
the  evil  of  the  sewage  saturated  waters.  These  headwaters  will, 
however,  never  be  anything  but  a  nuisance  so  long  as  sewage  is 
permitted  to  discharge  into  them.  I  regret  to  observe  that 
Brooklyn  is  growing  more  and  more  in  the  direction  of  this  part 
of  the  creek  and  that  the  sewage  evil  is  constantly  augmenting  in 
spite  of  the  large  intercepting  sewer  which  was  constructed  some 
time  since  with  the  intention  of  accommodating  the  refuse  of 
this  section. 

On  Barren  island,  which  is  under  the  jurisdiction  of  the  town 
board  of  Flatlands,  the  following  industries  are  located  : 

14  Friedlaender's  fish  factory. 

15.  White's  horse  factory  and  cattle  yards. 

16.  Steinfel's  fish  factory. 

17.  Coe*s  fertilizer  works. 

The  latter  ceased  work  in  June  and  did  not  begin  again  until 
September.  The  first  named  was  almost  wiped  out  by  the  great 
storm  of  September  tenth  and  eleventh. 

White's  place  has  always  been  an  object  of  solicitude  and  I  am 

glad  to  say  that  great  improvement  has  been  made,  both  in  the 

capacity   of    the   plant  and  in   the    general   cleanliness   of  the 

premises.     One  special  inspection  was  made,  in  the  summer,  to 

endeavor  to  trace  an  alleged  nuisance  from  garbage  on  Newtown 

creek.      The  only  localities  where  garbage   dumping  was  found 

to  be  in  progress  were  in  Brooklyn  and  Long  Island  City,  hence 

the  investigation  was  not  continued  any  further.    It  is  my  opinion 

that  still  greater  improvement  could  be  made  if  the  local  boards 

of    health   would    insist  on   having    the    necessary   regulations 

carried  out. 

Respectfully  submitted. 

ARTHUR  HOLLICK, 

Inspector, 
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